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Important New Materials for Curriculum Workers! 


These publications, prepared by the Horace 
Mann-Lincoln Institute of School Experimen- 
tation, are being used with increasing success. 


Developing a Curriculum 


——=f or Modern Living. By F. B. Stratemeyer, 
H. L. Forkner, M. G. McKim, and Associates. 
558 pp. Cloth. $3.75. Published in June, 1947. 


Creates a fresh approach to curriculum building 
based upon analyses of persistent life situations. 
Presents a large body of resource material. Illus- 
trates curricula based upon these experiences in 
a first, fifth, and tenth grade. 


Child Development 


————and the Curriculum. By Arthur T. Jersild 
and Associates. 288 pp. Cloth. $2.75. 
Published in December, 1946. Third printing. 








Interprets the significance of child develop- 
ment research for curriculum planning. Traces 
in detail the growth of the child from infancy 
through adolescence. Discusses what is timely 
for the child to learn and how to teach it. 


Send for copies of above books on approval 
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Teachers College, Columbia University, New York 27 




















ha 


< 
=~ 


I] 























VOL. 49, NO. 6 





MARCH, 1948 


TEACHERS COLLEGE 


RECORD 











Science and General Education 


SAMUEL RALPH POWERS 


PROFESSOR OF NATURAL SCIENCES, TEACHERS COLLEGE 


inclusive of the world and man. 
The method of study is analysis sup- 
plemented by description and inter- 
pretation. Using many observational 
techniques the natural scientist gleans 
a body of ideas about phenomena 
which he may then piece together to 
make up a description. In the process 
new questions are raised and theories 
are constructed to guide in further 
study which, in turn, yields further 
ideas for a fuller description. The de- 
scription has the characteristics of both 
consistency and coherency. It is con- 
sistent in that it is made free from in- 
ternal contradictions and it is coherent 
in that consistent ideas from many 
sources and from the work of many 
investigators may be understandably 
associated into an increasingly com- 
prehensive interpretation of the nature 
of the world and of man. 


7... scope of the natural sciences is 





Scientific research has been ex- 
tremely rewarding, for through their 
studies scientists have learned the an- 
swers to many important questions. 
They have, for example, learned the 
causative agents of most.of the com- 
mon diseases and have described and 
applied measures for control. As a re- 
sult, millions of men and women are 
alive today who would have been dead 
if the death rate of 1900 from typhoid 
fever, scarlet fever, whooping cough, 
diphtheria, and diarrhea had continued 
as of that date. Further spectacular re- 
sults from scientific research include 
increase in production and improve- 
ment in quality of foods; refinements 
in the processes of separating metals 
from low-grade ores; increased effi- 
ciency in production and distribution 
of power from fuel and falling water; 
fuller understanding of cultural and 
biological differences and similarities 


374 TEACHERS COLLEGE RECORD 


among people; and convincing answers 
to questions about the nature of the 
world and the universe. 

There is no dearth of support for 
the opinion that scientific answers to 
questions about the nature of the 
world and man are important. This 
support is well summed up in a re- 
port’ to the President of the United 
States urging federal aid for scientific 
research: 


Interest in the question of federal aid 
to research reflects widespread recogni- 
tion by the American people that the se- 
curity of a modern nation depends in a 
vital way upon scientific research and 
seiaiiaied onnipiete, It is equally clear 
that public health, higher standards of 
living, conservation of national resources, 
new manufacturing which creates new 
jobs and investment opportunities—in 
short, the prosperity, well-being, and 
progress of the American nation—all re- 

uire the continued flow of new scientific 
knowledge. Even if a nation’s manpower 
declines in relative numbers, even if its 
geographical frontiers become fixed, 
there always remains one inexhaustible 
national resource—creative scientific re- 
search. 


In a more recent report* to the Presi- 
dent it is urged: “That, as a nation, we 
increase our annual expenditure for re- 
search and development as rapidly as 
we can expand facilities and increase 
trained manpower.” 

It is not sufficient to recognize these 
vast achievements. As educators and 


1 Vannevar Bush, Science, The Endless Fron- 
tier (Washington, D. C.: United States Gov- 
ernment Printing Office), p. 68. 

2The President’s Committee on Scientific 
Research (John R. Steelman, chairman), 


Science and Public Policy, A Program for the 
Nation (Washington, D. C.: United States 
Government Printing Office), August 27, 1947, 


p- 6. 


teachers we are concerned with the 
usefulness of knowledge, and with the 
methods of gaining knowledge, in 
building a way of life that is increas- 
ingly a realization of the ways of 
democracy. It must be recognized that 
in the history of society, science as a 
dominating influence on personal and 
social behavior is new. In earlier cul- 
tures, opinion and authoritative pro- 
nouncements from a ruler or leader 
dominated in large measure the be- 
havior of people and at the same time 
determined value codes and the form 
of government. In its origins, science 
was carried on with but little regard 
for its possible bearings on personal 
and political issues. The ways of de- 
mocracy, however, are based upon 
understanding, and science has now 
become an extremely important means 
to their fuller realization. 


SCIENCE IN THE TOTAL 
CULTURE 


We are concerned at present with 
the question of how understandings 
achieved through the researches of 
natural scientists, and social scientists 
as well, may become increasingly parts 
of a total culture to be used by the peo- 
ple for a fuller realization of the w ays 
of democracy. 

In our analysis of elements within 
the total culture we recognize: (1) 
man and the universe, which is in gen- 
eral the domain of the natural sciences; 
(2) human society, which is in general 
the domain of the social sciences; and 
(3) man’s thoughts about the world 
and about himself and his society, 
which in general take the form of con- 
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ceptions and principles with implica- 
tions of their practical applications to 
the realization of values. This is the 
domain of philosophy. Obviously all 
of these are in the same world of dis- 
course, for in the process of thinking 
none of them exists alone. 

The methods of the social scientist 
working in his domain are similar to 
those of the natural scientist. Using ob- 
servational techniques in great variety 
he gleans a body of ideas about society 
which may be pieced together to con- 
stitute a description. In the process new 
questions are raised and theories are 
set up to guide further study. As the 
social scientist refines his techniques 
his descriptions become increasingly 
precise. He can describe with precision 
changes in population, the loyalties of 
the people, the economic system, 
methods of public participation in gov- 
ernment, causes of conflict among 
groups, and other practical matters in 
great variety and scope. 

Problems arise from conceptions of 
value. Health is a value and many prob- 
lems arise from the question, How 
may it be achieved for all? Each of the 
Four Freedoms is a value, and again 
many problems arise from considera- 
tion of how these values may be more 
fully realized. 

Some practical conclusions offered 
as answers to questions about society, 
the world, and man may now be ex- 
amined. The Secretary of the Interior 
has released a report® in which he sup- 
ports the conclusion that “our econ- 
omy in general is physically capable 

8J. A. Krug, “National Resources and For- 


eign Aid” (Washington, D. C.: Department of 
the Interior, October, 1947). (Mimeographed) 


of providing the resource requirements 
for a considerable program of foreign 
aid.” He states that depleted soils can 
be restored and a high level of agri- 
cultural productivity maintained; that 
the rate of technological production 
will continue to increase at about the 
same annual rate as before the war. The 
ideas which support the conclusions of 
this report are concerned with soil, 
ores, fuel and power resources, man- 
power, the stability of the American 
economy, and other factors—ideas 
which, in turn, have been derived from 
studies carried on by natural scientists 
and by social scientists. 

The President’s Committee on Civil 
Rights* recognizes in its reports four 
basic rights: (1) to safety and security 
of the person, (2) to citizenship and its 
privileges, (3) to freedom of con- 
science and expression, and (4) to 
equality of opportunity. The commit- 
tee reached the conclusion “that each 
of these rights is essential to the well- 
being of the individual and to the prog- 
ress of society.” This conclusion is 
supported by studies of population, of 
similarities and differences among peo- 
ple, of abuse of principles to which we 
as a nation are committed, and many 
others. It was submitted to the Presi- 
dent as a practical answer to questions 
arising from the search for higher val- 
ues in the area of civil rights than are 
now being realized. 

The cultural heritage of a people 
carries in it workable conclusions about 
many things, including conservation, 
dignity of man and the family, char- 


4 The President’s Committee on Civil Rights, 
To Secure These Rights (New York: Simon 
and Schuster, 1947). 
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ity, morality, honesty, personality, and 
death and disease. It is out of these con- 
clusions that patterns of individual and 
group behavior evolve. In general, we 
accept the ones which guide action in 
ways that are consistent with the wel- 
fare of the people concerned with or 
affected by the action. We tend to re- 
ject those which cause conflict. For 
example, we in the United States ac- 
cept democracy; we reject Naziism. 

The principles and practices that 
characterize democracy, communism, 
Moslemism, and Christianity are value 
judgments of different cultural groups 
derived from their conclusions about 
man and the world and about society, 
and include conclusions of the past 
as part of the cultural heritage. At one 
time these principles and practices were 
thought of as heritages of different 
and distinct groups. The One World 
concept incorporates all these, and it 
is observable that today many value 
conclusions drawn by the people of 
one culture are in conflict with those 
drawn by the people of another cul- 
ture. It may be expected that the dif- 
ferent peoples of the world will learn 
to work together as each seeks out 
and rejects or modifies the conclusions 
and the actions that are the causes of 
the conflicts. All of these—the facts 
and theories about society, about world 
and man, and the working conclusions 
about values—are parts of the same uni- 
verse of thought and are the concern 
of everyone. 

The method of the natural scientist 
is but one of the ways of giving con- 
sideration to problems that stem from 
this world-wide concern. In his deal- 


ings with these problems the natural 
scientist must be at the same time soci- 
ologist and philosopher, all the while 
cooperating with those whose speciali- 
zation lies within these other areas of 
study. In this discussion it seems more 
fruitful to consider the total contri- 
bution from all areas of thought rather 
than the limitations of any one, for in 
the thinking process the boundaries be- 
tween them are by no means distinct. 
At best it can only be said that one 
merges into the other and that each 
represents an approach to issues and 
problems. 

This point requires some emphasis, 
for in common parlance this relation- 
ship is sometimes denied. As an illus- 
tration, it has been stated that science 
can offer nothing to the definition of 
standards of moral conduct. The fact 
remains, however, that ideas gleaned 
from scientific study have had and are 
having widespread application in 
reaching conclusions about what 1s 
evil, Scientific ideas about growth and 
development and about nutrition of 
children have led to extensive revision 
of our conclusion about what is right 
and what is wrong in our treatment of 
children. Similarly, scientific ideas 
about differences among people have 
led to revision of our conclusions about 
what is right and what is wrong in 
dealings between and among cultural 
groups. Ideals, morals, and “standards 
are generalized values derived from 
man’s efforts to establish security for 


himself and his society. It seems not 


unreasonable to suggest that all inher- 
ited moral codes should be scrutinized 
in the light of scientific findings. 





ill 


ab 
ar 


tic 
us 
th 
to 
of 
th 
th 


ac 





SCIENCE 


In this universe of thought the sci- 
entific method finds application as a 
practical means of estimating the valid- 
ity of ideas, concepts, and conclusions. 
The practical test is through the senses. 
Concepts gained through sensory ex- 

erience may be judged valid if con- 
clusions drawn from them are in agree- 
ment or are meaningfully related. 

illustration, the concept of gravity is 
meaningfully related to the concept 
of mass and of acceleration. 
sions that are drawn careful 
consideration of concepts are 
consistent in that no one contradicts 
another. In a second illustration some 
conclusions about innate’ behavior 
drawn from ideas about race are recog- 
nized as not valid because they are con- 
tradicted by other conclusions judged 
to be of equal or higher validity. There 
are at hand many conclusions about 
soil composition that are consistent 
with those about agricultural produc- 


Conclu- 
from 
these 


tion. Conclusions about the genetic 
character of an individual are consist- 
ent with those about the genetic char- 
acter of his offspring. Conclusions 
about the quality of foods consumed 
are in agreement with those about the 
physical vigor of individuals. 

The scientific method finds applica- 
tion as men learn to recognize and to 
use ideas and concepts about man and 
the world and about society that lead 
to consistent conclusions. This aspect 
of scientific method, being compara- 
tive, will not resolve all difeculeies. But 
the small fraction of understanding 
achieved through its application has 
profoundly changed the world. 

Other areas of intellectual effort are 
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, 


parts of this whole consideration of 
man and his world, social organization, 
and values. The communication arts, 
especially language, are used to convey 
meanings. Mathematics is a tool useful 
in refining ideas and conclusions de- 
rived PMnch sensory experience. The 
arts are applied in painting, sculpture, 
and music to communicate feeling. All 
of these derive their substance from a 
whole pattern of thought. 


SCIENCE IN THE SCHOOL 
CURRICULUM 


In their experiences within the 
school young people should have op- 
portunity as they consider courses of 
action to take account of the related- 
ness among ideas about the world and 
man, about social organization, and 
about values. They should have oppor- 
tunity to practice communicating their 
thoughts and feelings. The curriculum 
for young people should be as broad 
as life and arranged so that they may 
be helped to bring i into comprehensive, 
meaningful relation the many experi- 
ences encountered by them. A practi- 
cal question that arises at this time is: 
How can we work effectively toward 
the goal of offering this opportunity to 
young people in the framework of the 
present school organization and with 
its sequence of special subjects? 

It seems reasonable to conclude that 
the first essential to the imparting of 
good education is that teachers shall 
have it. This leads at once to an ad- 
verse criticism of much that is done in 
teacher education, particularly in the 
education of the teachers who are to 
work on the high school level. The em- 
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phasis is almost exclusively on speciali- 
zation in subjects, and although this is 
an essential feature it represents only 
a part of the total competence the 
teacher should possess. There is too 
little emphasis on broad understanding 
and too little opportunity for teachers 
of science to cooperate with other 
teachers in developing a balanced ex- 
perience; and there is too little oppor- 
tunity to study the needs, interests, and 
competence of developing } youth. The 
usual specialization in subjects is but 
little related to the needs of youth (ex- 
cept to a few in a narrow vocational 
sense) and contributes but little to un- 
derstanding and to ability to deal with 
the issues and problems. that arise to- 
day. 

Another obstacle to the accomplish- 
ment of a whole program of education 
may be seen in the administrative plan 
of the high school and in the school 
building in which the plan is operated. 
The small classrooms, the uniform pe- 
riods, and the concern for awarding 
credits to young people who have com- 
plied with standard requirements are 
heritages from the Committee (of Ten) 
on Secondary School Subjects, the 
Committee on College Entrance Re- 
quirements, and other standardizing 
agencies. The policies supporting these 
requirements were derived from as- 
sumptions which, when applied in the 
public high school of today, are no 
longer valid. In practice these standard 
requirements are hindrances rather 
than aids when the goal of education 
is growth in personality and in general 
competence to work as a citizen for 
public welfare. 


TEACHING A SPECIAL SUBJECT 


The thoughtful teacher entering 
upon his work will raise the practical 
question: What can I do in the school 
situation as it is? It will be agreed that 
the answer depends upon the kind of 
competence the teacher brings to the 
situation as well as upon what he finds 
there. The teacher of chemistry, for 
example, who has given thoughtful 
consideration to the problems of young 
people at the age level of his classes 
and to the impact of chemistry on life 
of today will be able to help his stu- 
dents gain useful education. Chemists 
working in their areas of specializa- 
tion have contributed greatly to “new 
frontiers of the mind” and at the same 
time to new frontiers for enterprise. 
Problems appropriate for young people 
in chemistry classes arise from ques- 
tions about sanitation and health stand- 
ards; fuel supply and the prospects for 
abundance; cartels in action in the reg- 
ulation of production of rubber, nitro- 
gen compounds, aluminum, magne- 
sium, and chemicals of many kinds; 
and the soil and the abundant produc- 
tion of food supplies. 

Young people are concerned about 
such questions, and education may 
serve to increase their concern. They 
see, and can be helped to see even more 
clearly, the relations of these problems 
to their own present and future wel- 
fare. The problems and questions stem- 
ming from study of these matters es- 
tablish the criteria for the selection of 
subject matter and teaching materials, 
and learning is advanced, guided by 
definite purposes. In such learning it 1S 
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acknowledged that traditional bound- 
aries of chemistry will, if rigidly recog- 
nized, become barriers to the complete 
consideration of these closely related 
problems. Some questions about sani- 
tation are essentially in chemistry; 
others are in biology. Similarly, some 
questions about fuels are within the 
scope of chemistry; others are within 
the scope of the usual physics course. 
Doubtless there are some that fall 
within neither. The chemistry teacher 
will not be limited too rigorously by 
these boundaries which from the ex- 
perience angle will seem artificial. 

The foregoing suggestions regarding 
how to realize goals of general educa- 
tion, when the opportunities for ex- 
periences are limited to an arrangement 
of special subjects, are in agreement 
with suggestions on chemistry teaching 
in the recent report’ of the Science 
Committee of the National Society for 
the Study of Education. 

A clear description of chemistry 
teaching for realization of general edu- 
cation values has been provided by 
Everote.® Preparation for his study in- 
cluded organization of units based 
upon problems inherent in the every- 
day life of youth in Los Angeles. Care- 
fully controlled records show that stu- 
dents in an experimental course raised 
the level of their achievement not only 
in chemistry but in other courses as 
well and that, on the basis of surveys 

* National Society for the Study of Educa- 
tion, “Science Education in American Schools,” 
Forty-sixth Yearbook, Part 1 (Chicago: The 
University of Chic: ago Press, 1947). 

®Warren Everote, Agricultural Science to 
Serve Youth. New York: Bureau of Publica- 


tions, Teachers College, Columbia University, 
Contributions to Education, No. got. 
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of literature and firsthand observations 
carried on as part of their studies, the 
students revised their opinions toward 
agreement with tenets underlying 
large-scale planned agricultural pro- 
duction and gained willingness to co- 
operate with other citizens and tech- 
nologists in dealing with problems of 
agricultural production in southern 
California. 


BROAD SCIENCE COURSES 


The development of broader sci- 
ence courses than physics or chemistry 
is a move toward a more favorable sit- 
uation for dealing with comprehensive 
problems. The teacher entering upon 
his work in general phy sical science or 
in general biological science recognizes 
the broader scope of his assignment and 
is challenged to deal with problems in 
a setting as broad as the one in which 
they are identified. 

The broad course in general biology 
is well established and that in physical 
science is gaining recognition. It is en- 
dorsed not only by curriculum work- 
ers and high school teachers of science,’ 
but also by the Harvard Committee* 
and by the Cooperative Committee on 
Science and Mathematics Teaching ® of 
the American Association for the Ad- 
vancement of Science. Brown’s’® work 

7 National Society for the Study of Educa- 
tion, Op. Cit., Pp. 190-99. 

8 General Education in a Free Society. Har- 
vard University Press, 1945. 

® The President’s Scientific Research Board, 
“Manpower for Research.” Vol. 4, Science and 
Public Policy, October, 1947, p. 93. 

10H. Emmett Brown, The Development of a 
Course in the Physical Sciences for the Senior 
High School of the Lincoln School of Teach- 


ers College. New York: Bureau of Publications, 
Teachers College, Columbia University, 1939. 
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in the Lincoln School of Teachers Col- 
lege has been a significant contribution 
to this development. Experimentation 
with development in science teaching 
has been carried on for a number of 
years in the Teachers College Bureau 
of Educational Research in Science. A 
report of this work is to be published 
elsewhere." 

rHE GOAL OF SCIENCE 

TEACHING 


The goal of science teaching in gen- 
eral education is to help young people 
to make science as much a part of their 
lives as it is of the society in which 
they grow up, work, raise their fami- 
lies, and play their parts as citizens. In 
working toward this goal, teachers and 
curriculum workers will wish to know 
the major contribution that studies in 
science have made and are making to 
personal and social education and 
something of the competencies in sci- 
ence which teachers should attain as 
part of their preparation for work with 
young people. Some of the contribu- 
tions may be summarized under the 
following major headings: 

Understanding of the world and 
man and competence to use this under- 
standing to correct the inconsistencies 
and naive notions that become obvious 
in the thinking of young people as they 
mature, and to use these understandings 
in their reflections about values. In gen- 
eral these understandings relate to 
structure, organization, and change in 
the universe and in living things. They 

11 Anita D. Laton and Samuel Ralph Powers, 


New Directions in Science Teaching. New 
York: McGraw Hill Publishing Co. In press. 


will include concepts of time, space, 
force, matter, energy, life, growth, and 
development. As already implied i in this 
article, ideas and concepts about the 
nature of the world and man are basic 
in all consideration of values. 

Understanding of the processes 
and the potentialities of technology 
and competence to use this understand- 
ing in directing the utilization of re- 
sources. 

3. Competence in using the elements 
of scientific method that have general 
application in dealing with personal 
and social problems. This implies abil- 
ity to recognize that problems arise out 
of the search for values and the search 
for ways to achieve them. It implies 
ability to recognize consistency in ideas 
and concepts about man and the world 
and society and ability to draw con- 
sistent conclusions, that is conclusions 
that are relatively free from contra- 
dictions. 

4. Comprehension of the effects of 
infiltration of ideas and concepts, scl- 
entific in their origins, upon man’s con- 
ceptions of good and bad. It may be 
noted as an illustration that the con- 
cept of freedom from want carries a 
different meaning when associated 
with modern scientific ideas of proc- 
esses to increase production from 
the one it carried before these proc- 
esses were known. It may be noted, 
too, that the concept of civil rights car- 
ries a different meaning when asso- 
ciated with modern scientific ideas 
about genetic and cultural differences 
among people from the one it carried 
before these things were found out. 
It is as a result of changing the mean- 
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ings associated with basic conception 
that science is indeed remaking the 
world. 

The trend toward the development 
of broad integrated experiences allows 
recognition and study of problems in 
the setting in which they occur. The 
challenge of general education is that 
teachers shall be more concerned with 
education to improve living and that 
they shall be concerned with critical 
social issues and with the personal 
problems of children and youth, such 


as those related to personality, growth 
and development, and ways of look- 
ing at life. They will deal with large 
learning enterprises that take account 
of experience from many sources and 
with problems as they occur in: life. 
There will be closer articulation of the 
experiences to favor continuous study 
in the areas of large enterprises. The 
preparatory idea, in the sense of pre- 
paring youth for some remote situation 
which they do not themselves identify 
will be rejected. 
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The Development of Science in 


Elementary Schools 


GERALD S. CRAIG 


PROFESSOR OF NATURAL SCIENCES, TEACHERS COLLEGE 


CIENCE in the elementary school as 
Sit is now conceived by workers in 
the public schools is a development of 
the past two decades. As a newcomer 
with little or no established tradition 
and subject to extensive experimenta- 
tion with children, science has been 
readily adaptable to the evolutionary 
changes in the elementary school. To- 
day we find it accepted by administra- 
tors and teachers as an essential re- 
source in the all-round education of 
children. But perhaps it would be 
worth while to reassess its place in the 
emerging curriculum—to consider 
anew what purposes it should serve; 
what contribution it should make to 
the growth of boys and girls in the 
elementary school; what competency 
teachers must have in order to use it. 


EDUCATION FOR SOCIAL 
RESPONSIBILITY 


Scientific inventions and discoveries 
have not brought with them the full 
contribution of science to the think- 
ing of the majority of the people. 
Widespread unscientific thinking can 
readily be discerned today in our 
Western culture, although the Indus- 
trial Revolution started more than a 


century ago. There are indications that 
in the midst of present-day civilization 
new superstitions and other unfounded 
opinions are being created and ac- 
cepted. Ancient astrology remains a 
big business. A gullible public accepts 
high pressure propaganda; in fact, the 
act of questioning propaganda has been 
considered a subversive activity in our 
modern life. The production and use 
of scientific inventions and discoveries 
in a culture in which scientific think- 
ing is more or less alien to the mem- 
bership of that culture can result in an 
unstable society. 

A fundamental consideration in the 
elementary school must be the prep- 
aration of oncoming generations for 
social responsibility. The children 
now in our elementary schools will 
undoubtedly grow up in precarious 
times. Theirs will be a world of great 
decisions. They must decide whether 
science shall be used for good or for 
evil. They must determine whether 
new sources of energy are to be used 
for peace or for war. Theirs will be 
problems of wise utilization of natural 
resources, the distribution of new syn- 
thetics, medicines, and drugs, provi- 
sions for health and well being, estab- 
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lishment and maintenance of research 
agencies dedicated to public welfare, 
the establishment of a balance of na- 
ture that will provide ample food and 
recreation for all, the intelligent use of 
natural forces, and the creation of 
stable economy based on the natural 
resources and the resourcefulness of 
people. As potential citizens, children 
can live in a period of widespread hap- 
piness or one of colossal disaster, de- 
pending to no small extent upon the 
way science is used. 

Problems cannot be solved for so- 
ciety through the work of experts 
alone. The scientists have their func- 
tions to perform, but citizens will 
either assist or retard the application 
of science to  society’s problems 
through their votes and behavior. In 
a democracy, all citizens have a re- 
sponsibility in determining how 
science shall be utilized. This responsi- 
bility calls for a childhood education 
that is designed to develop resource- 
fulness and intelligent social behavior. 
Instruction in science can make a 
unique contribution to these objectives. 

The task of science instruction in 
childhood education is a much larger 
one than discovering children of ex- 
ceptional ability in science and starting 
them on their way to become scien- 
tists. In a democratic form of govern- 
ment, public education must involve 
consideration of the potential contribu- 
tions of science to all people. There- 


fore elementary science is designed for 
all the children.’ 


1 National Society for the Study of Educa- 
tion, “Science Education in American Schools,” 
Forty-Sixth Yearbook, Part I, p. 61. 1947. Dis- 
tributed by the University of Chicago Press. 


ELEMENTARY SCIENCE AND 
DEVELOPMENT OF CHILDREN 


There has been a widespread ten- 
dency to recognize the adjustment of 
children to the environment as an im- 
portant aspect of child growth and 
development. Elementary science can 
contribute to this growth by assisting 
children to secure the interpretations 
of the environment that are in keep- 
ing with the best knowledge man has. 
As everyone knows, children have a 
natural curiosity about what is going 
on in their natural environment. Chil- 
dren are making interpretations of 
their environment, whether or not 
they are studying science. These in- 
terpretations can lead them into fear, 
prejudice, dogmatism, and suspicion, 
or, on the other hand, into becoming 
individuals who see their environment 
as something that can be studied and 
utilized beneficially for themselves 
and mankind. The explanations they 
understand and accept as children have 
much to do with the kind of adults 
they will be. Emphasis upon the edu- 
cation of children for social responsi- 
bility is not in conflict with their nat- 
ural drives. Children are in the process 
of growth toward science values if 
they respond to the challenges and 
problems with which their environ- 
ments are filled. There is no dichotomy 
in the content and procedures in 
science instruction, in education for 
social responsibility and life enrich- 
ment. 

The normal drives of children are 
much more in line with study of 
science than is usually recognized by 
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adults. One has only to observe chil- 
dren for a few minutes to see that this 
is true. The child is in continual inter- 
action with his environment. He dis- 
plays evidences of imagination, curi- 
osity, and manipulation. In addition, 
there are the senses of smell, taste, 
touch, sight, hearing, and the kin- 
esthetic senses which are used by the 
children in developing orientation to 
the environment. There is much evi- 
dence of energy, conflict, restlessness, 
play, response to external conditions, 
and irritability. All of these drives can 
be utilized creatively by the under- 
standing teacher of science. 

The adult must recognize that in 
these experiences he sees children in 
their early reactions and adjustments 
to the aspects of their environment. 
Learning about the environment may 
be taking place even though the child 
is unable to state meanings in words. 
In planning education of children, the 
administrator and the teacher should 
conceive of science as beginning at the 
preschool level. 

There should be recognition of the 
fact that the home environment plays 
an important part in the early phases 
of science education. Children come to 
school with interpretations of their en- 
vironment which are based on both 
unfounded and reliable ideas and atti- 
tudes. Instruction in science, then, 
does not start with zero in the ele- 
mentary school, for every individual 
entering the school for the first time 
has made some interpretations of his 
environment. 


SCIENCE AND DEVELOPMENT 
OF INTELLIGENT BEHAVIOR 


It is apparent that children can de- 
velop patterns of intelligent behavior, 
Illustrations of such patterns are the 
following: questioning magic as an 
explanation of events; willingness to 
consider new information; avoidance 
of dogmatic attitudes; avoidance of 
gullibility; willingness to change at- 
titudes; making distinctions between 
fact and fiction; willingness to seek and 
to act upon reliable information; re- 
jecting personification in making ex- 
planations; questioning superstition, 
prejudice, astrology, fortunetelling. It 
should be noted that these behavior 
patterns are important in the develop- 
ment and progress of democracy. 

There are also the basic patterns of 
behavior that grow out of an under- 
standing of man’s relationship with 
the natural forces of the universe. As 
a result of science, man has become a 
dominant force in nature. He must 
learn to operate intelligently with the 
natural forces of the environment. His 
difficulties very frequently arise be- 
cause of his failure to give enough con- 
sideration to basic physical and biologi- 
cal principles. Sometimes he rushes 
into his problems without completely 
anticipating the events that will fol- 
low his action, and as a result he reaps 
a whirlwind of disasters. Deforesta- 
tion, overgrazing, losing of soil fer- 
tility, introducing a pest, polluting of 
streams and of the atmosphere, and 
building a city in a natural flood plane 
are illustrations of man’s failure to take 
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physical and biological factors into 
his planning.” 

In a sense, man can never control 
natural forces. What he can do is to 
operate with natural forces in a way 
that will secure what he thinks is most 
conducive to his welfare. This means, 
of course, that he must be acquainted 
with the ways or patterns in which 
natural forces operate. It does not 
mean that every boy or girl should be- 
come an embryo scientist; instead it 
places emphasis on the guidance of all 
individuals toward a realistic and ob- 
jective outlook upon the problems of 
life. 

If human beings are to become well 
adjusted to the modern world they 
must gain a working understanding 
of the basic patterns of the universe. 
Some of the patterns which must be 
considered in elementary education 
are space, time, change, adaptation, in- 
terrelationships, and variation. Content 
may become more meaningful to the 
child if he is given a continuous orien- 
tation toward these basic patterns of 
science. 

It is apparent from this that science 
in the elementary school is not a mere 
job of teaching the child subject mat- 
ter. In addition to an understanding, 
it involves a doing, working, and 
actual operating with the natural 
forces on the schoolground and in the 
community, and in experimentation 
with simple equipment in the class- 
room. This explains the enrichment 
that has been brought to the elemen- 


2G. S. Craig, Science in Childhood Educa- 
tion, p. 40, Bureau of Publications, Teachers 
College, Columbia University, New York, 1944. 


tary school by the introduction of 
science. It also suggests a reason for 
the success of schools which have used 
science in the experience curriculum. 


EVALUATION OF BEHAVIOR 
OF CHILDREN 


If the teacher conceives of the child 
as an individual who is constantly in 
interaction with the environment, she 
has a suitable basis for making an eval- 
uation of her own instruction and of 
the child’s progress in science. The 
best means of evaluating progress of 
children in science is through the ob- 
servation of behavior.* Such questions 
as the following may be utilized in this 
evaluation: Does the individual display 
interest in the environment, or is he 
bored with it? Does he believe every- 
thing that he hears? Is he willing to 
consider new information? Does he 
exhibit changed attitudes? Does he 
call for distinctions between fact and 
fiction? Is he willing to seek and act 
upon reliable information? Does he re- 
ject personification, superstition, prej- 
udice, astrology, fortunetelling? Does 
he reject guessing and faulty thinking? 
Does he exhibit willingness. to -experiz 
ment? Does he work with other in- 
dividuals in planning for activities? 
Does he use meanings previously 
learned in new situations? Does he see 

3 Katherine E. Hill, Children’s Contributions 
in Science Discussions. Contributions to Edu- 
cation, No. 931. Bureau of Publications, Teach- 
ers College, Columbia University, New York, 
"ie Young West, Technique for Appraising 
Certain Observable Behavior of Children in 
Science in Elementary School. Contributions 
to Education, No. 728, Bureau of Publications, 


Teachers College, Columbia University, New 
York, 1937. 
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how science can be utilized to improve 
his home, schoolroom, schoolground, 
and community? Increasing attention 
in research will be placed upon the 
study of behavior as a means of de- 
termining progress in elementary 
science. 


WELL-BALANCED INSTRUCTION 
IN SCIENCE 


To offer well-balanced instruction 
in science the teacher must take a com- 
prehensive view of the child’s environ- 


ment. Children make interpretations of * 


the sky, the atmosphere, the earth (in- 
cluding rocks, soils, and minerals be- 
neath them), other living things, 
energy and movement, the works of 
human beings, and social phenomena. 
The schools must provide children 
with an opportunity to secure mean- 
ings in all of these aspects of their en- 
vironments each year. 

In many cases teachers have hesi- 
tated to give instruction in such areas 
of the physical sciences as magnetism 
and electricity. This hesitation grew 
out of a fear that the children, par- 
ticularly some of the boys, would dis- 
cover that the teacher knew little 
about the subject. Elementary school 
teachers are usually women, and our 
Western culture has not encouraged 
women to manipulate mechanical con- 
trivances. This has remained true until 
recently in spite of the fact that the 
average housewife uses more electrical 
equipment than the average man. 

The results of the recent war, in 
which women moved actively and suc- 
cessfully into the armed forces, indus- 
try, and research are having a marked 


effect upon the elementary school as 
these women return to teaching. We 
find today an increase in the number 
of physical science areas being taught 
in the elementary school. Furthermore, 
it has been found that, with books 
and films on such subjects provided 
for the children, along with the knowl- 
edge and skills of some of the boys in 
the class, magnetism, electricity, and 
other areas of physical sciences fur- 
nish a wealth of natural and challeng- 
ing experiences for the children, thus 
easing the teacher’s load. 


TEACHING PROCEDURES IN 
ELEMENTARY SCIENCE 


Character of Instruction for Chil- 
dren. There has been a tendency to 
think that instruction in the elemen- 
tary school should be trivial in char- 
acter because the objects of the in- 
struction are little children. It has been 
observed repeatedly, however, that 
children are well able to come to grips 
with challenging experiences. Studies 
of children’s questions and responses 
indicate that children’s inquiries very 
frequently approach the profound, 
with questions calling for origins and 
interrelationships.* It is the adult (not 
the children) who has become wearied 
with the universe. 

The potentialities of children for 
study of natural phenomena are very 
frequently underrated. This is largely 
because the content fields are not 
viewed from the developmental point 
of view by many workers in the ele- 


*Emily V. Baker, Children’s Questions and 
Their Implications for Planning the Curricu- 
lum. Teachers College, Columbia University, 
New York, 1945. 
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mentary school. Teachers too fre- 
quently shy away from instruction 
which involves principles and large 
patterns. 

In traditional practice, the study of 
natural phenomena was dependent 
upon incidents—if a bird was observed 
near the school window, there was a 
lesson on birds; if a child brought in a 
frog, there was a study of the frog. 
The study of natural phenomena on 
this basis was entirely incidental and 
accidental in character. On the other 
hand, if the basic patterns of the uni- 
verse are values in the mind of the 
teacher, the bird or the frog may be 
seen in terms of variation, interrela- 
tionship, or change. Science, with its 
emphasis on the development of re- 
sourcefulness and intelligent social be- 
havior, is no longer dependent upon 
casual circumstances. Incidents and ob- 
jects serve to illustrate and develop the 
meanings of science and to assist in the 
solution of problems. 

One difficulty about the incidental 
approach has been that teachers felt it 
was their duty to identify all the ob- 
jects which might be found by the 
children in the environment. As a re- 
sult the teacher felt that she was ex- 
pected to be an expert taxonomist, with 
ability to identify rocks, plants, in- 
sects, birds, reptiles, and so on. 

It is important that teachers have no 
hesitation in admitting their inability 
to identify many kinds of animate and 
inanimate objects. They may help the 
children to utilize the identification re- 
sources which are available in the com- 
munity. It is more important that 
teachers see the main purpose of 


science in childhood education and not 
allow their attention to be diverted by 
problems of identification which may 
be puzzling even to the experts in the 
fields involved. It should be noted that 
very few individuals, including scien- 
tists, are competent to identify objects 
accurately in more than one or two 
fields. 

Elementary Science a Challenge to 
Procedures of Recitation. Procedures 
of the recitation, all too common in 
the elementary school, and the con- 
tinual drill characteristic of the skill 
subjects, have tended to make the 
school a drab place for many children. 
The process of learning in science need 
not be drab. Since the universe is dy- 
namic and children are active, learn- 
ing can be a stimulating process. 

Science instruction constitutes a di- 
rect challenge to the recitation. The 
traditional practice in which the 
teacher, although she had the answers 
in her mind, insisted in ferreting them 
out of children has too long been the 
teaching procedure in the elementary 
school. The recitation method is not 
in harmony with the nature of science. 
Science, with its opportunities for ob- 
jectivity, for the use of discussion and 
experimentation, for the manipulation 
of forces, for the proposing of hypoth- 
eses, is in conflict with the recitation 
method. Since science instruction in- 
volves the interpretation of the en- 
vironment, it should never be the static 
process of a question-answer period. 
Real learning in science involves an in- 
teraction with the environment. There 
is, as a result, an increasing emphasis 
in schools on providing children with 
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opportunities to learn through experi- 
encing. 

In science there must be freedom 
for discussion, asking questions, pro- 
posing proof, testing statements, and 
using authentic books. The process 
(the scientific method) of getting the 
best statement of truth available 
should be a process that is made clear 
to children at an early age. How do 
we know that this is true? How can 
we find out? How can we test it? 
These are questions which should have 
priority over all others in instruction. 
The child should be encouraged to 
bring to bear whatever personal ex- 
periences, observation, experimenta- 
tion, and thinking he has to offer on 
the problem that is under considera- 
tion. In this way important meanings 
may be worked thoroughly into his 
experience and the teacher will have an 
opportunity to evaluate the child’s 
thinking. The teacher should focus the 
attention of the children upon the 
good elements of thinking and thus 
create an atmosphere that is conducive 
to the development of critical think- 
ing.® 
The teacher should keep in mind 
that the process of securing truth is as 
important to humanity as the truth it- 
self. What man considers to be facts 
today may be in need of change to- 
morrow in the face of new discoveries. 
If, in the elementary school, we are 
concerned with education for intelli- 
gent social behavior, we must recog- 
nize the importance of developing an 


5G. S. Craig, Science for the Elementary 
School Teacher, p. 14. Ginn and Company, 
Boston, 1947. 


appreciation of how man secures re- 
liable information. We need to give 
education that will assist in propaganda 
analysis and an appreciation for the 
establishment and maintenance of un- 
biased fact-finding agencies. 

The process of obtaining answers is 
not a gunction for the teacher alone. 
Questions and problems should be con- 
sidered by children. If a question 
originates with the children it may be 
tossed back to the children by the 
teacher with some such comment as, 
“What do you think?”, “How would 
you find out?”, “Where would you go 
for an answer?” Thus, children may 
be encouraged to bring their thinking 
to bear on a problem. They may 
utilize observation and experimental 
proof, or again they may turn to au- 
thentic reading material. The children 
must have a hand in the development 
of procedures for securing solutions if 
they are to develop an appreciation of 
reliable information. In the use of au- 
thentic materials, such as books, films, 
and slides, the children should secure 
an appreciation of the place of authen- 
tic material in the solution of problems. 

In science the teacher can learn 
while she is teaching. In fact, perhaps 
the best teaching is done where the in- 
struction involves mutual learning. 
There should be learning even when 
the teacher is utilizing content well 
known to herself, for she is approach- 
ing problems with a new group of 
children and the situation can be novel 
and challenging for both teacher and 
children. 

Working with Experiments. Science 
teaching in the elementary school has 
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resulted in introducing simple experi- 
ments at all levels of instruction. The 
experiment serves to clarify problems 
and to give children an opportunity to 
visualize certain natural forces in op- 
eration. Many of the natural forces are 
of such a character that children can 
with safety direct their operation, for 
instance, the magnetic force of a mag- 
net, electricity in simple electrical cir- 
cuits, or air pressure. Working with 
experiments provides opportunity for 
creativeness on the part of children. 
A wealth of literature on experiments 
has been published in recent years for 
both teachers and children.® 

Experiments provide the teacher an 
opportunity to make use of the ele- 
ments of the scientific method and to 
make them meaningful to children. 
These elements are: sensing problems, 
defining problems, suggesting and test- 
ing hypotheses, drawing conclusions, 
and checking conclusions with authen- 
tic materials. All these elements can be 
used by children. In the classroom and 
in life it is not expected that the indi- 
vidual or group will proceed logically 
through these steps for the solution of 
any considerable number of problems. 
However, the development of an 
understanding and ‘appreciation of the 
place of the scientific method in society 
cannot be overemphasized. 

Science worktables are being pro- 
vided for experiments, where children 
may work at free times with such 
things as water, tools, dry cells, elec- 
tric bells, magnets, aquaria, vivaria. 


*See Charles K. Arey, Science Experiences 
for Elementary Schools. Bureau of Publica- 
tions, Teachers College, Columbia University, 
New York, 1942. 


SCIENCE IN ELEMENTARY SCHOOL 389 


These tables may at times be used as 
demonstration tables, where certain 
children, with the teacher, may work 
out experiments for all concerned. The 
scientific apparatus of the elementary 
school is exceedingly simple, based 
largely on the kind of materials that 
have meaning to children and can be 
manipulated safely by them. Such 
equipment can usually be obtained lo- 
cally. 

In most schools a central closet or 
supply room is set aside for the storage 
of equipment of elementary science. 
This supply room may also be used 
for audio-visual and other instructional 
materials. Usually a classroom teacher 
or supervisor assumes leadership for 
knowledge of equipment. 

It should be observed that experi- 
ments are no foolproof way of secur- 
ing facts. Conclusions gained from ex- 
perimentation on the part of the chil- 
dren should be checked by them with 
authentic source material. 

The Community as an Essential Re- 
source. One of the rich resources for 
the teaching of science is the imme- 
diate environment of the children. In- 
struction in science need not be con- 
fined to the four walls of the class- 
room. The effect of seasonal change 
upon plants and animals, the results of 
a rainstorm, sleet, or freezing weather, 
a fault or a fold of rocks, and other 
events and phenomena may perhaps be 
observed in the immediate vicinity of 
the school. School programs should 
be flexible «nough to permit the 
teacher and the children to go on ex- 
cursions. 

The teacher need not pose as a 
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scientific field expert in the study of 
the environment. She should assume 
the role of an older companion and 
guide who is making observations with 
the children. Later, in the classroom, 
the teacher and the children may se- 
cure reliable information by making 
use of authentic literature on these 
problems that especially interest them. 

The teacher should be constantly 
aware of the problems of the com- 
munity. Science can play an important 
role in the improvement of conditions. 
She should be aware of such pertinent 
problems as garbage disposal, stream 
pollution, unsanitary living conditions, 
disordered and ugly landscape, lack of 
safety on streets and playgrounds, the 
impoverishment of soil, and lives ham- 
pered by superstition and belief 
magic and astrology. In any considera- 
tion of these problems in the elemen- 
tary school the teacher will need to be 
a close observer of the effect upon the 
children. The use of such problems 
adds vitality to the instruction in the 
elementary school. An appreciation of 
the importance of science and the 
scientific method in the improvement 
of world conditions may be an out- 
growth of the utilization of the com- 
munity as an essential resource in the 
study of science. 

Using Books and Audio-Visual Ma- 
terials. “It is evident that children do 
not discover new facts for mankind; 
but they do discover new facts for 
themselves and they must do that day 
by day if they are to become fully 
equipped for the age in which they 
will live. Fortunately, they have the 
assistance of the rich scientific heritage 


provided fer them by the scientists of 
the past and present.”* This heritage 
can be made available to children 
through books and audio-visual ma- 
terials. 

Books and audio-visual materials 
serve to give children answers to ques- 
tions which they already have in mind, 
What is usually overlooked in edu- 
cational discussions however, is that 
these sources may be used to widen 
children’s horizons by providing them 
with new areas of interest, new chal- 
lenges, and new problems. Books and 
films, while designed for children, are 
serving purposes of in-service profes- 
sional education. For instance, films on 
electricity, carefully designed for chil- 
dren, provide teachers with a wealth 
of background of teaching materials. 
Likewise, books with experiments and 
presentations of subject matter are use- 
ful in acquainting teachers with the 
background that has been found suit- 
able to the various age levels. Reading 
a science book or looking at a science 
film leads to other types of activities, 
such as a discussion, performing an ex- 
periment, and planning observations 
and excursions. These activities in turn 
cause the children and the teacher to 
go back to books or to films as essen- 
tial resources for information and for 
new interest and subjects. 

The use of content material does 
not call for glib reading; in fact, it 
may mean slow reading with careful 
consideration of the single sentence, 
paragraph, page, or episode, and the 
relating of content to children’s ob- 


7 National Society for the Study of FEduca- 
tion, Op. Cit., p. 93. 
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servations and experiences. It is fre- 
quently desirable to read a paragraph 
in a book or use a film more than once. 
The way in which children may use 
books and films in science is quite dif- 
ferent from the way in which they 
may use a storybook or a fictional film. 
In science, one is seeking truth, and 
truth is not secured through superficial 
reading or looking at films. This calls 
for books and audio-visual materials 
planned specifically as to age span. 
Too frequently such material has been 
designed to cover the subject involved 
in a way that is too difficult for the 
younger children and too easy in 
places for the older children. 

As the child proceeds through the 
elementary school, attention should be 
focused on the question of the reliabil- 
ity of sources of information. Many 
sources of information are utilized by 
children, for example, statements of 
parents and friends, superstitions, 
comic strips, newspapers, authentic 
books and films. As the child pro- 
ceeds through the elementary school 
he should improve in his ability to de- 
termine the accuracy of sources of in- 
formation. 


PROFESSIONAL EDUC 
OF TEACHERS 


SATION 


The introduction of science into the 
elementary school has made nécessary 
a group of new competences on the 
part of teachers. Realizing this, most 
teacher-training institutions have re- 
organized their curricula to include 
science as a part of the professional 
education of elementary school teach- 
ers. The majority of these reorganiza- 


tions have come about within the past 
fifteen years. 

The demand for in-service educa- 
tion in science in city, county, and 
state school systems has become wide- 
spread since the close of World War 
II. Attention is being directed today 
to democratic means of improving in- 
struction. Such programs are based 
on cooperation among __ individual 
teachers and between teachers and ad- 
ministrators. A committee elected by 
the teaching staff is established for the 
purpose of planning and developing a 
program for the improvement of in- 
struction in elementary science. This 
committee may work with all agencies 
in the community that have contribu- 
tions to make to the objectives in- 
volved. The committee in science is 
usually composed of teachers at all 
levels of instruction in the elementary 
school. In the committee there should 
be representatives from the parents as- 
sociation, from each field of secondary 
science, and from the scientific agen- 
cies of the community, such as public 
health boards and conservation so- 
cieties. Also included in its member- 
ship should be the leadership among 
the classroom teachers that is emerging 
in the field of elementary science in the 
school system. 

Consultants from outside the school 
system may be invited by the com- 
mittee to render professional service. 
In most cases the chairman of the in- 
service program in science is neither a 
member of the administration staff nor 
a specialist in science. Some of the most 
successful programs have been those 
in which a classroom teacher elected 
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by the entire teaching body served as 
the chairman. The in-service program 
is developing leadership in science 
among classroom teachers, both on the 
local basis and in county and state pro- 
grams. This leadership assures the per- 
manence of the movement of science 
in the elementary schools. 

This program calls for a kind of 
supervision in which supervisors work 
cooperatively and democratically with 
planning groups. The work of the 
supervisor consists in developing and 
carrying out the programs approved 
by the planning groups and in making 
certain that the teaching staff has an 
opportunity to think through the pur- 
poses of science in childhood educa- 
tion. The supervisor can aid the plan- 
ning committee in science by providing 
guidance in evaluating instruction. 

At no time has there been more in- 
terest on the part of lay people in 
science instruction for children than 
there is now. This is especially indi- 
cated in the demands for the consid- 
eration of elementary science as a sub- 
ject for parent association conferences. 
It is important to include the commu- 
nity in plans for in-service education. 


SUMMARY 


Science in the past few years has 
been accepted as an essential aspect in 
the all-around education of children, 
One aim of such education is the de- 
velopment of the abilities of children 
as individuals to the end that they will 
be able to secure the maximum of good 
for themselves. Another major aim js 
the development of the individual for 
social responsibility. To realize these 
aims it is necessary that schools analyze 
carefully the unique contributions of 
science to the intelligent adjustment 
of the individual to modern life, re- 
sourcefulness, and the development of 
intelligent social behavior. 

Science requires a group of new 
competences of teachers. Institutions 
of teacher education have been reor- 
ganizing their curricula to provide ele- 
mentary teachers with professional 
work in science. School systems 
throughout the nation are inaugurating 
extensive in-service education in 
science along democratic and coopera- 
tive lines. A leadership in science 
among classroom teachers in the ele- 
mentary schools has emerged. 
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The Elementary Science Laboratory 


ELIZABETH F. 


FEENEY 


INSTRUCTOR IN TEACHING OF NATURAL SCIENCES, TEACHERS COLLEGE 


Ma elementary school teachers 


are hesitant about taking steps to 
introduce science to their classes. This 
should not be the case. With resource- 
fulness and enthusiasm on the teacher’s 
part it is easy to carry out a success- 
ful and meaningful elementary science 
program. 

What might be done to encourage 
such a program locally? Science cen- 
ters, workrooms, or laboratories may 
play a vital part in its development. 
Within a community, if a teacher or 
group of teachers is given the oppor- 
tunity to assume leadership, an effec- 
tive and worth-while science center 
may be developed. The teacher with 
initiative will observe children’s inter- 
ests and capitalize on them in evolving 
a science curriculum which will in- 
clude laboratory experiences as an in- 
dispensable part of the program. 

If the objectives of science educa- 
tion are kept in mind in setting up a 
program which includes the utilization 
of an elementary science laboratory, 
there can be no better teaching tech- 
nique, for there is no substitute in sci- 
ence education for the creativeness pro- 
vided in firsthand experience with ma- 
terials and equipment. The elementary 
school teacher must ever be aware of 
the social function of science and pre- 
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sent science projects that are needed 
as learning experiences in discovering 
this role of science. Other aspects in 
the study of science, or rather other 
significant features to consider, should 
be the contributions of science to the 
aesthetic, economic, and social life of 
the individual. These contributions 
should not be neglected. Since science 
involves experimentation and interpre- 
tation, laboratory experiences are of 
value only to the degree that they pro- 
vide for and encourage such experi- 
mentation and interpretation. 

What steps might be taken to intro- 
duce a laboratory center? The first 
problem is generally that of securing 
space. A room within a given school 
building is one solution; on the other 
hand, some school systems set up cen- 
ters in the administration building of 
the local department of education. 
Each of these plans has its own ad- 
vantages and limitations. Perhaps the 
most desirable situation would provide 
for a science laboratory in every ele- 
mentary school. 

No matter where the science labora- 
tory is located, it should be set up in 
such a manner that the maximum num- 
ber of individuals may secure the great- 
est opportunity for experimentation 
and interpretation. 
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Planning the room and _ securing 
equipment are the next problems. Ade- 
quate shelf and closet space should be 
provided for the storage of equipment 
and materials. Provisions should also be 
made for the science room to be dark- 
ened so that projection equipment may 
be used effectively when desired. 

The science center should be as 
colorful and inviting as possible. Too 
many people associate science and ex- 
perimentation with the “ivory tower” 
concept. Many others visualize the lab- 
oratory as a place where complicated, 
formidable-looking, dusty equipment 
is housed for someone else to use. The 
laboratory should be attractive, and it 
should be so arranged that it will be 
easy for even inexperienced teachers 
and immature pupils to use it. 

There can hardly be too much stor- 
age space in an elementary science lab- 
oratory. The greater the provisions 
made for storage, the more orderly the 
room should be. After storage space 
has been provided, bulletin boards, set 
at the eye level of the people who will 
view them, should occupy all remain- 
ing suitable wall space. Many believe 
that the value of an attractive bulletin 
board cannot be overestimated, while 
some contend that it has already been 
done. However, it is an excellent teach- 
ing device, but one that is frequently 
neglected. It lends itself to countless 
possibilities; for example, it may reflect 
individual interest, bear evidences of a 
committee project, or perhaps carry 
ge pn of an entire class activ- 

. A good bulletin board, whether 
ah by teachers or pupils, should 
show at least two forms of effort— 


good selection and good organization. 
Blackboards, either portable or sta- 
tionary, should also be provided, and 
tables of the proper height for working 
should be installed. 

In the laboratory a sink, running 
water, and some source of heat for use 
in carrying out experiments should be 
provided if possible. A functional lab- 
oratory may be established, however, 
without these desirable items. 

Other equipment need be neither 
elaborate nor expensive, but it should 
be systematically labeled and carefully 
stored. Small pieces of science equi 
ment should be classified alphabetically 
and placed in storage drawers. Some- 
times it is more satisfactory to group 
equipment together and set it away ac- 
cording to units of work; for example, 
all equipment needed for heat, light, or 
sound experiments may be kept to- 
gether. This makes for orderliness and 
efficiency. Individual groups using the 
materials should work out the system 
that functions best for them. A must in 
every laboratory is a filing cabinet (an 
orange crate may be used for this pur- 
pose) for pictures, charts, and other 
bulletin board materials that inevitably 
accumulate. In this case, also, func- 
tional filing systems should be installed. 
Much equipment may be gathered lo- 
cally at little or no expense, and other 
materials may be secured from a sci- 
entific supply house. Equipment cata- 
logs will be sent on request free of 
charge from supply houses, and should 
be available in every science center. 
After a careful examination of cata- 
logs, the ordering of equipment should 
not be too difficult. 
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SELECTION AND ARRANGEMENT 
OF LABORATORY MATERIALS 


Presented below are suggestions for 
the classroom teacher who wishes to 
secure elementary science materials, It 
should be kept in mind that this is only 
a partial list. Much of the equipment 
mentioned may be obtained locally 
rather than through a supply house. 
Children should always be encouraged 
to bring available and desirable en- 
vironmental materials to school. It is 
not necessary that they be gathered 
hastily, but rather as need for them 
arises during science activities. At first 
glance the list may seem long, but as it 
includes materials for all maturity levels 
and many content areas, probably no 
one room would have all of the items 
that are mentioned. 


CLASSIFIED LIST OF MATERIALS 
AIR AND WEATHER 


Mercurial barometer tube, supplied with 
glass mercury well and pipette for filling 

Aneroid barometer, preferaby a classroom 
demonstration model 

Hygrometer, airguide, giving percentage of 
relative humidity and the temperature of 
the surrounding air 

Wall thermometer, Fahrenheit, any good 
household thermometer 

Weather thermometer, Fahrenheit, outdoor 
window type 

Air pumps, which may be purchased for 
elementary school use 

Anemometer or wind gauge, a working 
model to illustrate the principles involved 
in measuring wind velocity 

Wind vane, a small working model 

Rain gauge and measuring stick, similar to 
the ones used by the United States 
Weather Bureau may be secured 

Weather Forecast Chart with directions 


for use, also blank maps of the United 
States for plotting weather data 


MAGNETISM AND STATIC AND CURRENT 
ELECTRICITY 


Lodestones, natural magnets 

Bar magnets, with North Poles painted red 

Cylindrical Alnico magnets, a compara- 
tively new alloy type magnet composed 
of Aluminium, cobalt, and nickel 

Small U-shaped and horseshoe magnets 

Soft iron bars, darning needles, knitting 
needles, iron filings, and a random col- 
lection of metallic objects—pins, pens, 
clips, nails, and other similar articles 

Compasses for plotting and _ exploring 
magnetic fields 

Small samples of metal sheets—such as 
copper, iron, tin, and zinc 

Magnetic needle for studying magnetic 
fields 

Magnetic dipping needle for measuring the 
angle of magnetic dip for a given point 
on the earth 

Electroscope with pith balls. A homemade 
model consisting of a small wooden stand 
with hook to hold the suspended pith 
balls may be easily made 

Glass and hard rubber friction rods 

Silk and woolen clothes for the electrifica- 
tion of friction rods 

Dry cells and spools of copper wire 

Small bulbs and miniature sockets 

Fuses (new and worn out) 

Push buttons 

Porcelain knife switches 

Small battery motors 


HEAT 


Fire drill to illustrate kindling of fire by 
friction 

Ball and ring apparatus showing expansion 
of metals when heated 

Compound metallic bar showing unequal 
expansion of metals 

A model thermometer 

A conductometer rod to show the various 
rates of heat transference in different 
metals 








396 TEACHERS COLLEGE RECORD 


Convection box for the study of convection 
currents in the air. (This may be pur- 
chased or very easily made. A chemi- 
cal smoke—titanium tetrachloride—to be 
used with the convection apparatus may 
be purchased. This chemical when ex- 
posed to the air produces a smoke screen 
without any fire.) 

Electric hot plate 

Bunsen burner 

Candles of all sizes 

Lamp chimneys 

Alcohol lamps 


LIGHT 


Lenses, prisms, magnifiers 

Field glasses 

Color rotators for showing the results of 
mixing colors 

Color disks for showing shading, blending, 
and changing of colors 

Eye test chart 

Flashlights 


SOUND 
Xylophones and other musical instruments 
Tuning forks 
Telephone sets 


SIMPLE MACHINES 


Boards illustrating inclined planes 

Pulleys 

Screws 

Wedges (including knives, pins, needles, 
nails) 

Rollers, roller skates 

Levers, including a teeter board, nutcracker, 
shovel, can opener, and similar articles 

Wheel and axle 

Many mechanical toys illustrating principles 
of simple machines 


THE EARTH AND THE UNIVERSE 


Globes of all sizes—at least one large globe 
of the earth. (A globe of the earth set on 
a base seems to be more satisfactory than 
either the suspended or cradle types for 
elementary school work.) 

Balls of various sizes 

Lantern projector and glass slides 

Soil samples—clay, sand, humus, loam 


Rock and mineral specimens 
Fossils and shells 

Sand box or sand table 

Clay and plaster of Paris 
Collection of elements 


LIVING THINGS 


Aquaria and aquarium cement 

Terraria (may be homemade) 

Animal breeding cages (may be home- 
made ) 

Aquarium sand and pebbles 

Fish, snails, toads, frogs, turtles, mice, rats, 
hamsters, guinea pigs, rabbits, birds, co- 
coons (moths), chrysalids (butterflies), 
or any other animals or insects that can 
be kept in the classroom, cared for and 
studied by the children 

Plants for the aquaria and terraria 

Seeds—beans, peas, corn, lentils, squash 

Flowerpots of all sizes 


MISCELLANEOUS SUPPLIES AND APPARATUS 


Scissors 

Glasses, bottles, jars, beakers, flasks 

Balance scales 

Sealing wax 

Sandpaper, steel wool 

Rubber bands 

Test tubes, test tube brushes and racks 

Microscope, glass slides, and medicine drop- 
pers 

Cork and rubber stoppers, assorted sizes 

Rubber and glass tubing 

Splints 

Funnels 

Pliers and forceps 

Ring stands and clamps 

Glass cutters 

Wire gauze 

Teakettle 

Pens, pencils, inks, paints, brushes, crayons, 
colored chalk 

Salt, soda, sugar, vinegar, alcohol, iodine, 
ammonia, starch, bleach water, vaseline 

Cups, saucers, plates, knives, spoons 

Thread, string, cord, paste, glue 

Construction paper, cardboard, cellophane, 
blotters, tissue paper 

Screwdrivers, hammers, saws, files. 
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Catalogs are not the only source that 
should be represented in an active sci- 
ence center. There also should be pro- 
fessional books for teachers, basal and 
supplementary books for pupils, and 
current elementary science periodicals. 

Children and teachers must develop 
the habit of going to authority for in- 
formation and to check conclusions. 
In learning the value of consulting 
books, pupils are recognizing one of the 
most important steps in scientific 
methods. 

Ideally, the elementary science cen- 
ter should become a place where teach- 
ers and pupils may check tentative 
conclusions by using actual materials 
to test out their findings and compare 
them with the results obtained by more 
advanced experimenters. Hence, the 
elementary science center, through its 
informal and attractive setting, its 
wealth of materials and equipment, and 
its collection of reference books, can 
contribute as much as any other single 
factor to the development of a child’s 
ability to approach problems critically, 
to solve problems, and to question and 


_ check conclusions. It should also help 


to develop a child’s resourcefulness and 
contribute to the development of de- 
sirable social behavior. 

Where elementary science labora- 


tories have been established, the re- 
sulting interest and enthusiasm have 
suggested that there is no substitute for 
experimental observation in science 
teaching. 

What can the elementary school 
teacher do if there is no laboratory in 
which to work? A very effective sci- 
ence program may function without 
any laboratory, workshop, or center 
whatsoever in which to conduct activ- 
ities. Space may be allotted in the regu- 
lar classroom and observations may be 
made there that will contribute ade- 
quately to the growth and development 
of the children. A minimum of simple 
equipment may be satisfactorily stored, 
a science table at the height appro- 
priate for the size of the children it is 
to serve may be secured, and shelves 
may be set up for displays of carefully 
selected and labeled materials. The ad- 
dition of terraria, aquaria, and potted 
plants will add considerably to the in- 
terest and attractiveness of the class- 
room. All material, whether biological 
specimens, glassware, or other physical 
apparatus should be kept in clean and 
orderly condition. It would seem that 
the resources for elementary science 
instruction might vary directly with 
the resourcefulness and the enthusiasm 
of the teacher. 
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Biological Materials in the Program of 
General Education 


FREDERICK L. FITZPATRICK 


PROFESSOR OF NATURAL SCIENCES, TEACHERS COLLEGE 


ACTS, concepts, and conclusions 

which stem from studies of plants 
and animals, including man, comprise 
the biological materials available to the 
program of general education. The 
existing fund of information is vast; it 
has been in process of accumulation 
from the days when men first recorded 
their superficial observations of living 
things, to a present which finds us con- 
cerned with the potentialities of bac- 
terial warfare, or the physiological and 
genetic effects of fission products. 
Many discoveries have had and will 
have only nominal influence upon our 
culture pattern; others have deter- 
mined and will continue to determine 
the material success, if not the very 
survival of mankind. One of the chal- 
lenging problems of the moment is to 
select from among the available ma- 
terials those which will make greatest 
contribution to the well-being of the 
average learner. 

When the first atomic explosions 
were reported in the daily press, a good 
many educated people doubtless were 
inclined to regard them as purely 
physical phenomena, which were con- 
cerns of mathematicians and physicists 
alone. This reaction, however, was 
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short-lived, for the pressing problem 
soon became one of potential effects 
upon plants, animals, and, above all, 
man. Here, again, the essential oneness 
of all modern science was reempha- 
sized, as it is likely to be almost any 
day when a discovery in a chemistry, 
physics, or engineering laboratory sud- 
denly makes a given substance a ma- 
terial of primary importance to our 
comfort and security. 

We have profited and shall continue 
to profit through improvement of cul- 
tivated and domesticated varieties of 
plants and animals, through control or 
partial control of the pathogens and 
competitors, and through improved 
practices of technological or other 
origin that make for wiser and more 
satisfactory utilization of natural re- 
sources. The latter item alone is one 
of challenge, for organic resources 
loom ever more important in a world 
whose human population is on the up- 
grade. Shrinking mineral deposits 
must sooner or later focus attention 
far more sharply than at present upon 
the materials which are readily renew- 
able, and which will be available at 
any foreseeable date in the future— 
the materials of the organic world. It 
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“science is an in- 
4 


has been said that 
escapable factor of modern cultures. 

That very significant contribution 
to general education can come from 
study of the foregoing and similar 
propositions is a thesis not open to 
question; it is an area of thought and 
investigation which must furnish many 
of the facts and conclusions that make 
for wise decision. As previously sug- 
gested, however, it must be recalled 
that biological knowledge is not an iso- 
lated entity; it has come into ever 
closer alliance with other sciences, and 
has become, in fact, the “physics and 
chemistry of life,” with the electron 
microscope and the Geiger counter 
taking their places as accepted if not 
commonplace tools of the trade. More- 
over, it is necessary to carry our think- 
ing a step further, to the conclusion 
that biological or any other scientific 
knowledge can be of only slight bene- 
fit to civilization unless it becomes the 
basis for intelligent decision and ac- 
tion. To cite an example, knowledge 
of hybrid corn and its potentialities 
might have remained in the realm of 
the purely academic, as did Mendel’s 
pioneering genetics findings for many 
years. The fact that this did not hap- 
pen suggests that we have made prog- 
ress on some sort of educational front, 
but it is not grounds for complacency, 
for many cases could be noted wherein 
potentially valuable knowledge has not 
been put to widespread use, to the 
detriment of the quantity and the qual- 
ity of our material possessions. 


1 National Society for the Study of Educa- 
tion, “Science Education in American Schools.” 
Forty- sixth Yearbook, Part I (Chicago, 1947), 
p. 13. 


If the benefits of biological knowl- 
edge are to aid in guiding decisions of 
the body politic, it follows that citi- 
zens in general must have some knowl- 
edge in this area. The desirable type 
of knowledge is that comprising func- 
tional information, concepts, and 
understanding of principles, and cer- 
tain skills, attitudes, and appreciations, 
substantially as set forth in Science 
Education in American Schools? but 
with the ultimate test being whether 
a given concept, skill, or attitude will 
make worth-while contribution to in- 
telligent behavior. That biological in- 
struction can accomplish such results, 
documented by overt behavior, has 
been rather strongly indicated in the 
results obtained by Bingham® and Ur- 
ban.* Somewhat less objective evalua- 
tions of instructional effects derived 
from experimental courses developed 
in summer workshops at Teachers Col- 
lege,® Columbia University, corrobo- 
rate this conclusion. 

There is another phase of biological, 
and for that matter all science educa- 
tion, however, which must not be 
overlooked in our zeal to improve the 
average or subaverage pupil and future 
citizen, although recently there has 
been some tendency to do so. This sec- 


? Ibid., pp. 28-29. 

3N. E. Bingham, Teaching Nutrition in 
Biology Classes. Contributions to Education, 
No. 772. Bureau of Publications, Teachers Col- 
lege, Columbia University, New York, 1939. 

4John Urban, Behavior Changes Resulting 
from a Study of Communicable Diseases. Con- 
tributions to Education, No. 896. Bureau of 
Publications, Teachers College, Columbia Uni- 
versity, New York, 1943. 

5 Courses prepared in the process of experi- 
ments conducted by the Bureau of Educa- 
tional Research in Science. 
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ond type of instruction may be de- 
signed to produce science research 
workers and teachers (who in turn 
produce more science research work- 
ers) from among individuals of su- 
perior ability in the rising generation. 

As was intimated in the preceding 
paragraph, there is a tendency on the 
part of some educators to feel that the 
better type of pupil may be left to his 
own devices with reasonable safety. 
This may or may not be a sound point 
of view, but there is some evidence 
bearing upon the proposition which 
suggests that all is not well with the 
status quo. The current condition of 
scientific manpower is summarized in 
the Steelman Report to the President,® 
wherein the point is made that “.. . 
the indispensable resource for progress 
in science is an ample supply of highly 
trained scientists and technicians. As a 
nation, we face serious shortages in 
this field.”? In the same publication it 
is suggested that exigencies of World 
War II deprived the nation of about 
thirty-five thousand scientists (who 
otherwise would have been trained), 
and that postwar training is suspected 
of being sub-par with respect to both 
quantity and quality. 


THE PRESENT STATE OF 
INSTRUCTION 


In the existing pattern of the com- 
mon school, which is here assumed to 
embrace grades one to twelve, biologi- 
cal materials are or may be encoun- 

® J. R. Steelman, “Manpower for Research.” 
(Vol. 4 of Science and Public Policy), Wash- 
ington, D. C.: United States Government Print- 
ing Office, 1947. 


7 Steelman, op. cit., p. 1. 


tered on several maturity levels. They 
are, for example, represented in the 
program of elementary science, but to 
an extent which appears to be quite 
variable in different school systems. In 
the junior high school, biological facts 
and concepts are included in general 
science courses, and perhaps to a rather 
minor extent in some programs of 
social studies. And here again practices 
are not uniform among the many 
schools of the nation. Biological 
courses commonly are available as 
electives in the senior high school. The 
program as a whole (suggesting as it 
does the possibility of some repetition) 
finds its psychological justification in 
the concept of gradual and concomi- 
tant acquisition of knowledge, accom- 
panied by progressive perfection of 
the learner’s concepts. 

However, two major shortcomings 
of present practices have become ap- 
parent in so far as the foregoing pro- 
gram is concerned. The first problem 
involves the fact that in many school 
systems large numbers of pupils may 
complete the entire curriculum, yet 
have little or no contact with science 
instruction, including the biological 
materials. Failure to achieve the de- 
sired standard begins in the elementary 
school, where all pupils more or less 
share the same educational experiences, 
but where, in the words of the Steel- 
man Report* “the science offering 
. . . has been and still is in many places 
incidental.” In some junior high 
schools, general science is a required 
subject, at least in one or more of the 
three grades, but this is by no means 


8 Steelman, op. cit., p. 68. 
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universal practice. At the senior high 
school level, biological courses gen- 
erally are in the elective category, and 
while they have proved to be quite 
popular in some school systems, they 
have languished in others. For ex- 
ample, Glass? reports that approxi- 
mately one-eighth of the high school 

pulation was taking the course in 
general biology in 1939-40, basing this 
conclusion upon the reports of over 
three thousand biology teachers gen- 
erally distributed in schools through- 
out the country. Thus it may be seen 
that in many schools the average pupil 
was and probably still is permitted to 
finish twelve grades without having 
more than “incidental” contact with 
the materials of the life sciences. Ad- 
mittedly, this is an unsatisfactory state 
of affairs, although we may find some 
gratification in the probability that the 
comparable status of biological in- 
struction, was even less acceptable 
twenty or thirty years ago. The study 
of science materials is on the upgrade 
in the common school, but it may be 
strongly questioned whether some of 
these materials receive the educational 
attention that is justified by their ob- 
vious impact upon the w orld in which 
we live. 

A second criticism of existing bio- 
logical instruction in the common 
school is that in many classrooms the 
materials presented do not implement 
the purposes of general education; to 

°H. B. Glass, “Enrollments, Teaching Loads, 
and College Relations of Secondary School 
Biology” in Oscar Riddle et al. The Teach- 
ing of Biology in Secondary Schools of the 


United States (Union of American Biological 
Societies, 1942), p. 17. 


be more precise, they either reflect 
archaic practices, or no particular dis- 
cretion has been exercised in their se- 
lection. Anyone who has engaged in 
very much school visitation knows 
that this charge is justified in varying 
degrees. The error of commission is 
not difficult to rationalize: it relates to 
a common failure to recognize clearly 
modern objectives of instruction, to 
the fact that the accumulated fund of 
biological knowledge available for se- 
lection is vast and sometimes confus- 
ing, and to the circumstance which 
finds some teachers blindly pursuing 
personal hobbies with respect to either 
subject matter or methodology, to 
mention only a few of the apparent 
pitfalls. The net result is that impor- 
tant applications of biological infor- 
mation to common everyday affairs are 
likely to be disregarded, thus contra- 
vening the objectives of general edu- 
cation. Improvement of the existing 
situation seems to depend primarily 
upon general acceptance of defensible 
objectives, and effective implementa- 
tion of these objectives by those who 
teach and those who are responsible 
for courses of study. 

On a first front, then, the problem 
is one of curriculum administration, to 
assure that all pupils of the common 
school have a reasonable amount of 
contact with the facts and understand- 
ings of science, including biology; on 
a second front, sincere effort must be 
made to insure, in so far as possible, 
that instruction shall have dynamic re- 
lationship to the many problems and 
decisions of life. In the latter connec- 
tion it often has been urged that teach- 
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ers take their cue from real situations 
in immediate community life, and 
there is no disposition here to decry 
the value of such an accentuation. It 
should not be forgotten, however, that 
there is another and larger community 
—a world community—and that every 
area of human know ledge can make a 
contribution to a study thereof, a con- 
tribution that should be part of the 
common heritage of all people. Clearly, 
one function of the teacher is to guide 
the studies of his pupils, hence it be- 
comes the teacher’s responsibility to 
seek an appropriate distribution of 
emphases. 


BIOLOGY IN GENERAL 
EDUCATION 


The writer believes that the aim of 
general education is in no way op- 
posed to a program which will provide 
the research workers and scientific 
leaders that the nation needs now and 
will require in increasing numbers as 
time goes on. This point can hardly be 
stated too emphatically, because some 
educators appear to have assumed that 
a general education program is and 
must be designed primarily if not ex- 
clusively for slow learners. The fact 
is, on the contrary, that education for 
intelligent participation in‘ a demo- 
cratic society need not result in a low- 
ering of standards, including reduced 
educational opportunity for gifted 
pupils, and it clearly has not done so 
in many experimental situations where 
this principle has been accepted as a 
guiding rule. It is obvious that some 
learners will gain better understand- 
ing of a given concept in a particular 
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learning situation than others will, and 
where diversity of pupil ability be- 
comes a burden, relief may be sought 
in a guidance or counseling program 
which will establish more homogen- 
eous grouping. Moreover, there js 
nothing inherent in the general edu- 
cation aim that should tend to estab- 
lish it as the foe of specialization; 
rather, there is recognition of the prin- 
ciple that good ability on the part of 
a learner should not be used as an ex- 
cuse to deprive him of the right to 
gain basic understanding of the world 
about him. Actually, the number one 
perplexity remains what it has always 
been: at what maturity level should 
specialization be undertaken? Some en- 
thusiasts would (and do) encourage 
a surprising amount of specialization 
in the upper grades of the common 
school, going along with what they in- 
terpret to represent the valid interests 
of individual pupils. At the other ex- 
treme, equally sincere teachers seem- 
ingly live in a daze of propaedeutic ex- 
pectancy, and would favor a succes- 


sion of broad-field courses leading into — 


the rarefied atmosphere of doctoral 
training. Doubtless the optimum pro- 
cedure is represented by neither ex- 
treme, but by some intermediate posi- 
tion. 

Even if the common school popu- 
lation had remained static during the 
past fifty years (which it did not), and 
educational aims had persisted un- 
changed (which is equally untrue), 
biological materials appropriate for in- 
structional purposes at the turn of the 
century would no longer be suitable 


today. For in the interim we have | 
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learned a great deal. To cite examples 
in three rather palpable areas, the great 
expansions of the sub-sciences of 
physiology, genetics, and ecology have 
all come since 1900. Moreover, our 
social environment has changed, and 
matters once considered of primary 
importance in our lives are now all but 
forgotten, whereas new experiences 
have risen to prominence in our be- 
havior pattern. 

The problem of the moment, then, 
is to select wisely from the wealth of 
existing instructional materials with- 
out too much concern about tradi- 
tional content or any lurking enthu- 
siasm for mastery of a “subject” at the 
lower levels of educational experi- 
ence, and to shape emphases so that 
the general pattern of education in 
the schools will best fit pupils and fu- 
ture citizens to make appropriate 
choices and decisions in the continu- 
ous educational experience of life. In 
so far as general science and general 
biology are concerned, we have pro- 
gressed beyond the point of being 
particularly concerned about the ratio 
of botany, zoology, or physiology in 
any course of study or curriculum 
and we are free to w eigh the sehahen 
importance of any topic or concept, 
in terms of pupil needs, or significance 
in the local and world community. 

In such an unhampered approach to 
instruction, several subareas stand out 
among the materials of the life sciences 
as being of special notability or mo- 
ment. The facts and concepts thereof 
may be grouped in the form of units or 
in terms of problems, but it is not the 
purpose of this discussion to weigh 
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the respective merits of the two ap- 
proaches. Be the approach what it may, 
the position here affirmed is that any 
unit or any problem area involves 
some facts and concepts which are 
appropriate for elementary school in- 
struction, others that are suitable for 
the junior high school, and still others 
that are more timely at the senior high 
school level. Under this application of 
psychology, the learner may be 
thought of as one who gradually and 
progressively becomes more capable 
of making decisions that are compati- 
ble with available evidences. In so do- 
ing, he fulfills the aim of a general 
education program. 

In the following numbered para- 
graphs the writer’s own interpretation 
or grouping of broad subareas is given, 
together with certain notes and ob- 
servations pertaining thereto. Admit- 
tedly, there are other possible arrange- 
ments of study materials which could 
be defended with good logic; hence, 
no special significance should be at- 
tached to the one which appears here. 

1. The adaptations of organisms, to 
incorporate the cell principle, the basic 
structural components of plants and 
animals, and representative physiologi- 
cal phenomena, with special attention 
to the human mechanism. The facts 
and concepts here stated or implied are 
basic to comprehension of many others 
which follow; in themselves, more- 
over, they have some important impli- 
cations with respect to human affairs. 

2. The changing environment and 
its relationship to man’s welfare. This 
subarea includes consideration of 
physical and biological factors of the 
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environment; the nature and interre- 
lationships of community life; and the 
effects of human activities upon com- 
munities, embodying the precepts of 
conservation. It is a subarea of vast 
potential importance to our develop- 
ing culture, and one from which les- 
sons must be learned if we are to make 
continuing and satisfactory use of nat- 
ural resources. 

3. Nutrition, with specific attention 
to the photosynthetic activities of 
green plants, the use of foods in plant 
and animal bodies, and the dietary re- 
quirements of man. Little or no com- 
ment seems necessary to support the 
contention that this subarea relates in- 
timately to vital human concerns. Tak- 
ing the world as a whole, man has not 
been too successful in efforts to assure 
an adequate and dependable food sup- 
ply. 

4. Reproduction, evolution, and 
heredity, with specific reference to the 
nature of reproductory functions in 
representative plants and animals, va- 
riation, evolution, the hereditary me- 
chanism, and practical applications of 
our knowledge concerning genetics. 
This subarea provides a mass of in- 
formation which is of primary impor- 
tance when it comes to assuring future 
and more adequate supplies of biologi- 
cal materials, to mention only one 
item. 

5. Biological production, involving 
the wise use of plants and animals 
found in nature, and the raising of cul- 
tivated and domesticated varieties to 
meet increasing needs for foods and 
other materials of commerce. This 
subarea and the one which follows, 
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obviously are concerned directly with 
a variety of practical applications. 

6. Control of natural enemies and 
competitors, emphasizing problems 
created by the presence of such nat- 
ural enemies as microbes and parasitic 
worms; the status of competitors, such 
as weeds, and insect or rodent pests; 
together with techniques and natural 
agencies employed in combating the 
relatively undesirable organisms. 

Despite certain rather discouraging 
features of the status quo, which pre- 
viously have been mentioned, consid- 
erable progress toward desired goals 
has been made in biological instruc- 
tion. In an increasing number of school 
systems, general biology courses as 
well as general science courses have 
come to serve something that at least 
approximates a general education pur- 
pose. Furthermore, a growing litera- 
ture attests to continuing advancement 
toward a more functional type of in- 
struction. To certain studies previously 
cited might be added that of Manwell,” 
which reports the results of practical 
instruction in health practices; that, of 
Raskin,"’ which is concerned with an 


| 


} 


evaluation of existing textbook dictums | 


in terms of tested truths about the use 
of alcohol; that of Laton and Bailey.” 
which presents an analysis of genetic 
principles for the benefit of teachers; 


10F, A. Manwell, Health in High School | 


Science. Fdwards Brothers, Inc., Ann Arbor, 
1947. 

11 Abraham Raskin, Biological and General 
Science Textbook Material on the Effects of 
Alcohol. Published by author, New York, 
1942. 

12 Anita D. Laton and Edna W. Bailey, 
Genetics. Bureau of Publications, Teachers 


College, Columbia University, New York, 1939. 
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and that of Burnett,’* which deals 
with a classroom experience with cer- 
tain conservation matters, and results 
accruing therefrom. The publications 
mentioned are only some of those 
which recently have made contribution 
to a redirection of biological instruc- 
tion in the schools along the various 
educational fronts of content, organi- 
zation, methods, and identification of 
results. 

In conclusion, it should again be 
noted that biological materials con- 
tinue to be important in any scheme 
of general education which purports 
to prepare the citizen for more in- 
telligent participation in the affairs and 
decisions of modern society. When we 
contemplate the more recent past we 


13R, W. Burnett, “Conservation: Focus or 
Incident in Science Education.” Science Edu- 
cation, Vol. 28, March, 1944, pp. 82-87. 


may conclude with some satisfaction 
that science instruction in the second- 
ary school, including instruction con- 
cerned with the understandings, facts, 
and concepts which are peculiarly 
within the domain of the life sciences, 
has been making progress of the right 
sort; but at the same time we must 
recognize that this progress has not 
been uniform in the schools of all 
cities, towns, and rural centers, and 
that modernization of the science edu- 
cation program in the country as a 
whole is a goal still to be attained. 
More specifically, instruction involv- 
ing science materials needs to be 
brought within the ken of all learn- 
ers, on the one hand; on the other 
hand, it must be assured that such ma- 
terials have real and dynamic rela- 
tionships to the common experiences 


of present-day life. 
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The Challenge of the Atomic Age 


HUBERT M. EVANS 


ASSISTANT PROFESSOR OF NATURAL SCIENCES, TEACHERS COLLEGE 


N: discussion of science education 
today would be complete with- 
out a direct reference to the new world 
ushered in by atomic energy and the 
A-bomb. That the new world, 
Atomic Age, is here, no one can doubt 
or question. And the break with the 
past is sharper than at any time in the 
world’s history. So true is this that the 
past seems to offer but little guidance 
for the future. Men reared and molded 
by pre-atomic events and economic 
conditions are not equipped with ade- 
quate understandings, skills, and atti- 
tudes to face the problems of the 
Atomic Age. Perhaps present condi- 
tions could not have been, foreseen in 
any case. After all, the A-bomb on 
Hiroshima did put an end to the “old 
world” with extreme suddenness and 
dispatch. But from here on, atomic en- 
ergy must become everybody’s busi- 
ness, for it is everybody’s business.’ 
This is the crucial difference between 
problems created by atomic energy and 
those created by the more conven- 
tional sources of power. 

1See David Lilienthal’s Crawfordsville, In- 
diana, speech made on September 22, 1947, 
“Atomic Energy Is Your Business.” Mr. Lilien- 
thal is Chairman of the United States Atomic 
Energy Commission. For a reprint of this 
speech, write National Committee on Atomic 


Information, 1749 L Street, N. W., Washing- 
ton, D. C. 


The Atomic Age was born under 
the dark shadow of the A-bomb, 
which today is more real than the fu- 
ture possibilities of atomic energy for 
human welfare. And it is not just the 
problem of atomic energy and the A- 
bomb which must be solved; a solu- 
tion must also be found for the greatly 
sharpened economic, social, and politi- 
cal problems inherited from the pre- 
atomic world, not in terms of the “old- 
world” values but in terms of their 
reconstruction and of emerging values 
in the new world. There is no ques- 
tion but that this backlog of unsolved 
problems complicates greatly the cur- 
rent national and international situa- 
tion. It presents the greatest challenge 
American democracy has ever faced. 
But we can take hope from these facts, 
often denied in motive and in action: 


The new world of atomic energy is our 
world, and in a very real sense we can 
make of it what we will. 


With atomic energy we can make the 
new world a place where man can reach 
his full stature in the sight of his fellow- 
men. 


The new world will not dissolve in the 
radioactive vapors and rubble of a thou- 
sand Hiroshimas unless man wills it, for 
there is nothing inherent in atomic energy 
that need drive man to make such a 
choice. 
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CHALLENGE OF 


THE COMING NEW WORLD 


The hope expressed above is based 
on more than wishful thinking. There 
is an exceedingly bright future ahead 
for people everywhere if man can 
avoid war and learn to deal ef- 
fectively with other hazards of the 
Atomic Age. For more than a year the 
Atomic Energy Commission, created 
by Congress in 1946, has been work- 
ing on short- and long-range plans for 
developing atomic energy along peace- 
ful lines. Research and developmental 
work on atomic energy are already 
well under way on a significantly large 
scale, not only in this country but in 
other countries as well. Atomic scien- 
tists, government officials, and indus- 
trialists are working together to har- 
ness atomic energy for the welfare of 
man. The new world is definitely here, 
although in its infancy. What will this 
new world be like? What kind of 
world will the generation now in the 
schools live to see materialize? Al- 
though such questions cannot be an- 
swered with definiteness and in detail, 
the broad outlines can be sketched in 
on the basis of predictions that have 
been made since Hiroshima.” But it is 
only fair to warn the reader that some 
of the predictions are no more than 
“gleams in the scientist’s eye” at the 
present time. 

Let us begin with a basic factor— 
energy. All the experts agree that in 


2See “The Atom in Our Time,” Kiplinger 
Magazine, September, 1947, for a fairly con- 
servative prediction, and Robert Hutchins’ 
article, “The Bomb Secret is Out,” American 
Magazine, December, 1947, for a more opti- 
mistic prediction concerning atomic energy. 
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the new world energy will be cheap 
and plentiful. Most of it will come 
from a yearly consumption of a rela- 
tively few pounds of the nuclear fuels 
uranium and thorium. There is enough 
of both in the earth’s crust to last for 
a great many generations. Perhaps 
some of the energy will come from 
present sources, but not directly as 
now. Techniques and machines for 
transforming energy will be vastly dif- 
ferent from those now in use. The 
reciprocating engine will disappear, 
and perhaps the turbine too. Already 
the scientists and engineers are think- 
ing about how to transform nuclear 
energy directly into electrical and me- 
chanical energy. Atomic power plants 
will dot the world’s landscape. Even 
now a large pilot atomic power plant 
is being constructed by private indus- 
try under government contract. Such 
regions of the world as the Far East 
and South America will be well on the 
way to complete industrialization, and 
a much higher standard of living will 
prevail than now exists in these re- 
gions. Our young people now in 
school may live to drive a plastic car 
powered by atomic energy. Public 
transportation will certainly be atomic- 
powered. Already the United States 
Navy is working on plans for an 
atom-propelled ship, and a jet-pro- 
pelled army plane powered by an 
atomic reactor is nearing the blueprint 
stage. Transportation will be exceed- 
ingly fast and safe. Rocket ships will 
be out of the comic book and on the 
blueprints, and perhaps interplanetary 
travel may become a proper subject for 
sober conversation. 
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Factories of all sorts will dot the 
world’s landscape. They will be al- 
most completely automatic. Relatively 
few workers will be needed to run 
them.* At Oak Ridge there is a plant 
for separating U-235 from U-238. It 
is the largest factory ever constructed; 
only a few hundred men are needed 
to run it. To operate it manually would 
require nearly a million men. At Han- 
ford the largest plant ever to be built 
in peacetime is under construction. It 
too will be automatic. An almost end- 
less stream of consumer goods will 
pour from automatic factories with 
regularity. “Booms” and “busts” in 
the industrial world will be unknown 
as will labor-management difficulties. 
The needed flow of goods between 
countries will be unhindered by trade 
barriers. World trade will be less in 
proportion to the world standard of 
living than now. Each world region 
will be nearly self-sufficient in the 
basic materials for a high standard of 
living. 

Food, another basic factor, will be 
cheap and plentiful. The agricultural 
revolution now well under way will 
completely change the food produc- 
tion picture. Malthus will be relegated 
permanently to the archives. The use 
of tracer elements in agricultural re- 
search and the use of direct radiation 
in production will enable the farmer 
to exercise undreamed of control over 
the soil and over plant and animal 
growth. The secret of photosynthesis 
will be revealed in all its detail, and 
artificial photosynthesis will ensure the 


3E. W. Leaver and J. J. Brown, “Machines 
Without Men,” Fortune, November, 1946. 


world against famine and poverty 
Food will be produced with the help 
of direct radiation to meet nutritional 
specifications and the idiosyncrasies of 
consumers. Animal and plant pests of 
all kinds will be under complete con- 
trol. Food production will be capable 
of indefinite expansion to meet the 
needs of an expanding world popula- 
tion. Even deserts will be made to 
bloom and support a large population.‘ 
Densely populated sections of Europe 
and Asia will find relief in a redistribu- 
tion of populations which will create 
great changes in international relations. 

In the new world, it is unlikely that 
the young people now in school will 
die prematurely of cancer or heart dis- 
ease or circulatory defects or from 
any contagious diseases or from many 
of the other human ills that afflict us 
now. New basic knowledge obtained 
with tracer elements and other new 
techniques will reveal the facts con- 
cerning the actual functioning of the 
human body. Diagnosis with tracer 


* elements will be quick and sure. Treat- 


ment with atomic radiation and other 
therapeutic methods will bring prompt 
relief to diseased tissues and other mal- 
functions. Perhaps hospitals will dis- 
appear, and diagnostic and treatment 
clinics will take their place. Many of 
our young people will hit the century 
mark, but this will bring them little 
publicity. This picture of health and 
well-being may seem fantastic, but al- 
ready r radioactive phosphorus is be- 
ing used to discover just how im- 
munity is really developed; tracers are 


*See Phillip Morrison, “Atoms for Every- 
March 24, 1947. 


body,” New Republic, 
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being employed to find out the actual 
functions of hormones, vitamins, and 
many drugs; thyroid disorders are be- 
ing conquered by radioactive iodine; 
Alpha radiation is being developed to 
replace the less effective X rays; and 
soon radioactive isotopes will bring re- 
lief to those suffering from hardening 
of the arteries. In the new world medi- 
cal diagnosis and treatment will be 
easily accessible to all. No one need 
be ill, at least not for long. 

Materials and processes to produce 
the consumer goods will be radically 
different. New metals will be tailor- 
made to fit particular specifications. 
New elements will be created as 
needed. Materials for clothing will be 
almost entirely synthetic. Our young 
people now in school will likely spend 
their declining years in a plastic home, 
more durable, more sanitary, more 
healthful than the best we now have. 
Houses will be completely air-condi- 
tioned, regardless of their geographical 
location. Cities will be smaller and 
more evenly spaced over the country- 
side. Slums will be gone. Streets will 
be wide, and parks and playgrounds 
will abound. 

There will be much leisure in the 
new world. No one will have to work 
long days to produce the needed 
goods and to perform the needed serv- 
ices. Most of the working ‘population 
will be employed in service occupa- 
tions. There will be ample opportunity 
for everyone to participate in con- 
structive recreational activities. A net- 
work of large recreational areas will 
cover the country, if not the world. 
They will be linked together and to 


centers of population by fast transpor- 
tation. Perhaps the Sahara and the 
Arctic region will become great in- 
ternational playgrounds accessible to 
all who choose to use them. 

The full development of atomic 
energy will force the new world into 
such close interdependence that war 
and international strife will be impos- 
sible. Human relations will reach new 
heights, and matters of the spirit will 
assume new and greater significance. 
Many pre-atomic values will be re- 
constructed; many will be cast off; 
many new values will emerge. Some 
of the old value words will still be 
around—justice, freedom, democracy 
—but they will carry new meanings in 
thinking and in action. No utopia will 
emerge in the new world, for men and 
women will still strive to scale new 
heights, but not in a competitive mood. 
Perfection will not be reached, but it 
will be more closely approximated 
than at any time in the world’s history. 

This, then, is a crude and incom- 
plete picture of the new world to be. 
The new world is largely the result of 
the release and control of nuclear 
energy, the most recent and by far 
the most important step in the steady 
advancement of science. The develop- 
ment of atomic energy, in the words 
of A. H. Compton, “‘is compelling man 
to become human.” It is plainly either 
this or extinction, for in the infant 
Atomic Age there are many hazards. 
The young people in our schools will 
not inherit the new world without a 
struggle. There exist crucial problems 
of national and international scope, 
which, if not solved in terms of gen- 
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uine human welfare, will destroy the 
new world in its infancy. 


HAZARDS IN THE NEW 
WORLD AHEAD 


By far the greatest threat to the new 
world is the diversion of atomic energy 
into destructive purposes. The A- bomb 
on Hiroshima’ has given us but a mere 
glimpse of what might be expected if 
another war comes. Make no mistake, 
the destructive power of the greatly 
“improved” atomic bomb cannot be 
overestimated. It has been predicted 
that in a full-fledged atomic war waged 
against the United States 40,000,000 
people would be killed during the first 
24 hours, and most of our centers of 
population would be destroyed.® Kill- 
ing and destruction will be easy and 
cheap with the A-bomb. Talk of “‘win- 
ning” an atomic war with 40,000,000 
to 60,000,000 civilians dead is utterly 
meaningless. Yes, we have the bombs 
to retaliate if such a fate should over- 
take us. U-235 from Oak Ridge and 
plutonium from Hanford are regu- 
larly shipped to Los Alamos where A- 
bombs are assembled under the direc- 
tion of the University of California 
under government contract. The A- 
bomb has introduced an era of almost 
universal cumulative anxiety fed by 
fear and bound to lead to war unless 
alleviated. Wars are not caused by 
greed alone. Fear and the accumulation 
of intolerable uncertainty can drive a 


* John Hersey’s Hiroshima (A. A. Knopf, 

— should be on everyone’s required read- 
list. 

"t See Phillip Morrison, “If the Bomb Gets 

Out of Hand,” One World or None. (Masters 


and Way, Editors) New York: McGraw-Hill, 


1946. 
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nation to choose war as the lesser of 
two evils. 

The problem of the A-bomb and 
war must be solved if the new world 
is to outgrow its infancy. Many hard 
choices lie ahead for all nations, for it 
is exceedingly dangerous to temporize 
on crucial problems in an Atomic Age. 
The alternatives to war are becoming 
clear. Some form of international con- 
trol of atomic energy and its develop- 
ment is plainly indicated, but there is 
at the moment no assurance that this 
alternative will win out.’ 

Associated with and to a certain ex- 
tent maintained by threats of war and 
the A-bomb is the growing world 
tendency to build “iron curtains” be- 
tween and within the nations. It may 
be that in America some secrecy is 
needed at the moment for national se- 
curity. But everyone should be clear 
as to the dangers of censorship, for it 
is like a creeping paralysis, hard to 
control and difficult to stop, once it 
starts to spread throughout civilian life. 
Official peacetime secrecy and censor- 
ship are rather new in our democracy. 
They currently center on the con- 
trol of the flow of ideas and informa- 
tion concerning atomic energy and its 
development. And this is what makes 
it so dangerous. Atomic secrets are 
hard to keep, for atomic energy 
touches many phases of living. Its ef- 


7See Bernard Brodie, “The Atomic Di- 
lemma”; Herbert Briggs, “World Government 
and the Control of Atomic Energy”; Arthur 
Bromage, “T otal War and the Preservation of 
Democracy,” in The Annals of the American 
Academy of Political and Social Science, 
January, 1946. See also Ernest Oppenheimer, 

“The Challenge of Our Time,” Bulletin of 
the Atomic Scientists, December 1947. 
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fective development involves workers 
in all the natural sciences and in many 
of the social sciences. Democracy is 
based on free discussion and free ac- 
cess to information. So are the natural 
and social sciences. Democratic insti- 
tutions and freedoms are acutely al- 
lergic to all forms of censorship, even 
in wartime, and the best way to choke 
off scientific developments is to com- 
partmentalize the activities of scien- 
tists and restrict the free flow of ideas 
and information. The maintenance of 
secrecy in the development of nuclear 
energy poses a real problem for de- 
mocracy and for science. The problem 
is complicated by the military and the 
world situation. It probably cannot be 
solved entirely on a national basis. This 
is as true for Russia as for America. 
In the meanwhile every citizen should 
critically examine any move to extend 
censorship and any move to create new 
areas of secrecy. The new world can- 
not develop under a cloak of secrecy 
and censorship. 

A third and perhaps the basic hazard 
is ignorance. This point need not be 
elaborated, for all of us are familiar 
with this old enemy of democracy. Ig- 
norance of course may stem from cen- 
sorship. Attempts to maintain secrecy 
always create more ignorance and 
often in areas where need for under- 
standing is critical. Ignorance is the 
root of much evil in political and eco- 
nomic life and in human relations. It is 
a fundamental factor in war, perhaps 
the basic factor. The exploitation of 
ignorance for selfish purposes is always 
an important element in maintaining it. 
One wonders, for example, whether 


the modern radio is an instrument for 
public enlightenment or for creating 
and exploiting ignorance. Regardless 
of what the nature of ignorance is or 
where it is found, it can be eliminated 
only through education. This places 
a heavy responsibility on the schools 
and other public educational agencies. 
It should cause us to examine critically 
the mass media of communication and 
their effect on public enlightenment. 
It should cause us to examine critically 
our schools, our provisions for adult 
education. One fact seems clear: the 
major task of education during the next 
five years is to eradicate ignorance as 
completely as is humanly possible. No 
nation can be secure in an Atomic Age 
if ignorance is rampant among its citi- 
zens. 


THE IMMEDIATE TASKS 
OF THE SCHOOL 


The picture of the new world as it 
might be and the hazards that may 
block its development pose a difficult 
task for the school and all other edu- 
cational agencies. They pose a difficult 
problem for each citizen too, for to a 
large degree self-education must fill 
the gaps left by formal schooling. It is 
clear that in the long pull the school 
cannot discharge its social function in 
the Atomic Age without major recon- 
struction. But time is short, and there 
is much that the American school can 
do now toward building the new world 
and the mature personalities needed to 
ensure man’s continuance on earth. 
New directions in education, particu- 
larly science education, have been de- 
scribed in the other articles in this 
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issue. The emphasis on general educa- 
tion and on new uses of learning tools 
is noteworthy. It is in this area of gen- 
eral education that the school can make 
a major contribution now. 

The first and most important imme- 
diate task of the school is to take its 
part in a community-wide effort to re- 
duce ignorance in the critical areas 
where lack of information and under- 
standing on the part of the citizen can 
spell disaster. Without question the 
critical areas today are atomic energy 
and human relations. These two areas 
are interrelated, and unless we can re- 
duce raw ignorance that prevails in 
both there will be little hope for the 
future. 

The second task of the school and 
community leaders is to develop a 
methodology for the reduction of ig- 
norance which will not only make the 
informational job more effective, but 
will also contribute to the develop- 
ment of democratic skills and attitudes 
without which the information secured 
would be of little value to the demo- 
cratic citizen in an Atomic Age. This 
means developing the group process 
to a high degree and replacing the tra- 
ditional information-imparting tech- 
niques with modern group discussion 
methods and group action. It means 
developing functional information in 
a problem-solving situation where skills 
and attitudes in problem solving are 
acquired along with the information. 
The school and its community have 
long been concerned with skills, par- 
ticularly with the so-called funda- 
mental skills. While undoubtedly many 
of these skills will be needed in the 
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Atomic Age, there will be a critical 
need for a vastly increased range of 
skills by the citizen in the new world, 
A wide range of skills in human rela- 
tions will be of paramount importance, 
Skill in cooperating and planning, skill 
in evaluating information, skill in group 
discussions and in the give and take of 
group work, and a host of social skills 
needed in everyday life will be of the 
greatest importance in the new world. 

The third task of the school and its 
community is the deliberate develop- 
ment of democratic attitudes and 
values. Values associated with demo- 
cratic living will take on new mean- 
ing and new urgency in the Atomic 
Age. Genuine respect for all people, 
regardless of their race, color, creed 
or geographical location, is essential 
for the continuance and full develop- 
ment of the Atomic Age. Constructive 
attitudes toward cooperation and par- 
ticipation in the solving of important 
public problems need to be developed 
by all citizens as quickly as possible. 
Many traditional values will have to 
be reconstructed. All forms of narrow 
provinciilism must be given up. Each 
school and each community must 
work for acceptance of the principle 
of the brotherhood of man. They must 
work to help everyone acquire a will- 
ingness and an ability to reconstruct 
his attitudes and values in the light of 
current knowledge concerning the na- 
ture of man and the world as revealed 
by science, 

The fourth task of the school and 
the community is to reveal to its young 
people the nature of the work world 
in the Atomic Age. The chances are 
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that as many as one in every five work- 
ers will be employed in some phase of 
atomic energy development in the near 
future. This unprecedented demand 
and need for new skills and new abili- 
ties is far from being met today. In 
fact, the rapid development of atomic 
energy is being blocked at present by 
the lack of trained manpower. Most 
of the needed trained manpower for 
atomic energy development will have 
to be recruited from the ranks of the 
young people now in our high schools. 
This task of discovering and releasing 
latent abilities needed in atomic re- 
search and development cannot be de- 
layed. In a very real sense, the future 
of the Atomic Age hinges in the last 
analysis upon our ability to train suf- 
ficient manpower to meet the evolv- 
ing needs of the new world. This job, 
of course, the school must undertake 
in addition to general education for 
every citizen or potential citizen. 
The tasks outlined above may seem 
formidable. In truth, they represent 
only a part of the educational job that 
must be done in the near future. But 
school people and community leaders 
can take heart from the fact that al- 
ready many schools and communities 
have begun work on these problems. 
Last fall an outstanding example of 
county-wide community cooperation 
on atomic energy was demonstrated in 
Prince George’s County, Maryland.® 
Sparked by the local League of 
Women Voters, seventy-one organi- 
*For a brief account of the Prince George's 
County experiment, see the December, 1947 
issue of Atomic Information, published by the 


National Committee on — Information, 
1749 L St., N. W., Washington 6, D. C. 
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zations participated in an Atomic 
Energy Week. A similar project was 
carried through in Stamford, Connec- 
ticut. The atomic education program 
sponsored and developed by the Oak 
Ridge, Tennessee, High School is well 
known. White Plains, New York, 
High School, currently has a broad 
atomic energy program under way. 
The National Association of Second- 
ary School Principals will inaugurate 
a comprehensive education program 
focused on school and community 
atomic education.® This nation-wide 
project has been named “Operation 
Atomic Vision,” and it is hoped that 
it will stimulate every high school in 
the country to raise its own informa- 
tional level and that of its community. 
Concerning atomic energy and related 
problems, the Department of Educa- 
tion at the University of Illinois has 
prepared and published a unit on 
atomic education for schools,!° and 
this spring the Bureau of Publications 
at Teachers College will release a re- 
source unit and a discussion leader’s 
guide on the challenge of atomic en- 
ergy.’ A variety of reading materials 
can be obtained from the National 
Committee on, Atomic Information, 
either free or at a low price.’? Films 


®For further information, write to Dr. Paul 
Flicker, Executive Secretary, National Asso- 
ciation of “ee School Principals, 1201 
Sixteenth St., , Washington 6, D. C. 

10 Write to Rt ded Harold C. Hand, De- 
peamag of Education, University of Illinois, 

rbana, Illinois, for information about this unit. 

11 Ryland W. Crary, Hubert M. Evans, Albert 
Gotlieb, and Israel Light, The Challenge of 
Atomic Energy, A Resource Unit and Discus- 
sion Leader’s Guide. New York: Bureau of Pub- 
lications, Teachers College. In press. 

12 National Committee on Atomic Informa- 
tion, 1749 L St., N. W., Washington 6, D. C. 
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and film-strips are also available from 
this organization. 

These are but a few examples of re- 
sources that can be tapped by any 
school or community that attempts to 
discharge the tasks outlined above. 

So far in this issue little has been 
said in particular about science educa- 
tion and the science teacher. It goes 
without saying that science education 
and the science teacher are crucial fac- 
tors in a situation where a school and 
its community attempt to discharge 
their educational responsibilities in the 
Atomic Age. Of course the science 
teacher will take a part, and in some 
instances a leading part, in helping the 
school and its community to develop 


an adequate educational program for 
the new world. But it should be em- 
phasized that it is also an equal respon- 
sibility of all teachers and all commu- 
nity leaders and all those interested in 
education; in the last analysis it comes 
down to every single individual in the 
community. Not only must he assume 
considerable responsibility for his own 
re-education, but he must take active 
part in helping others to do likewise. 

Schools everywhere must undertake 
quickly their share in the task of build- 
ing the understandings, skills, and atti- 
tudes needed in the new world. Atomic 
energy is everybody’s business. To 
adopt any other attitude is to court 
disaster. 
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Implications for Senior High School Courses 
in Physical Science 


HARRY H. WILLIAMS 


INSTRUCTOR IN TEACHING 


IVEN general agreement regard- 
Gine the motives of education, 
what would be the next steps? For the 
purposes of this discussion, let us as- 
sume this agreement and take for 
granted a general acceptance of the 
viewpoint that “man’s conceptions of 
values, of society, and of the world 
and man are each part of the integrated 
whole that makes up his pattern of 
thought.” Working for improvement 
in the ability of people generally to 
apply the scientific method in this uni- 
verse of thought toward the resolution 
of life’s important issues and problems 
will be considered the chief function 
of education. Our intent is to discover, 
if we can, what the effects of this phi- 
losophy should be upon practice in 
the science areas now served by the 
chemistry, physics, and __ physical 
science courses of the senior high 
school. 

The gap between the realization of 
what should be happening in educa- 
tion and the working out of efficient 
methods of actually making it happen 
frequently turns out to be a difficult 
one to bridge. How long, for example, 
have science educators given priority 
in their lists of objectives to those 
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areas relating to the scientific method? 
Surely it is agreed that dissection of 
this method into formal steps to be 
memorized by students has been a 
rather feeble device in so far as pro- 
moting the use of scientific method 
procedures is concerned. While we 
have progressed beyond this and have 
attempted to devise methods that give 
children practice in the solving of real 
problems and that help to develop 
needed abilities, we certainly are not 
satisfied that our practices are ade- 
quate. And so we must realize that the 
path toward the realization of the goal 
discussed earlier in this issue (page 380) 
is likely to be an arduous one. 

Since the statement of philosophy 
which we are considering represents 
growth in our thinking rather than 
revolution, it should not be assumed 
that all is amiss with present practice. 
Too often those urging curriculum re- 
vision have implied or even stated 
bluntly that almost everything now be- 
ing done by most teachers is just plain 
bad. However well-intentioned such 
statements may be, the resulting feel- 
ing of inadequacy which they engen- 
der in teachers and other workers in 
the field leaves no basis upon which to 
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build. Perhaps in the past there has 
been too great a tendency for leaders 
in educational philosophy to leave the 
rest of the job to the practitioner and 
vice versa—too much either/or and 
too little both/and. At any rate, teach- 
ers often find themselves in the anoma- 
lous situation in which what they be- 
lieve is belied by what they do. Those 
who have worked with teachers are 
aware of their real desire for the kind 
of help that enables them to resolve 
their inconsistencies and to gain confi- 
dence and satisfaction from teaching. 


IMPLICATIONS FOR 
ORGANIZATION 


The struggle between topical or 
subject-matter approach and the prob- 
lem approach has been going on for 
years. Most but not all of our present 
chemistry and physics organization is 
in terms of the former type. This type 
of organization for chemistry and 
physics harks back to the latter years 
of the past century, when colleges pro- 
vided lists of topics as recommenda- 
tions for subject-matter coverage in 
the chemistry and physics courses. As 
educators have come to realize more 
clearly that the subject matter of 
science is really accessory to its 
method, the topical organization has 
to some extent given way. There is 
now general agreement that science it- 
self is in essence a method of solving 
problems. Logically, the organization 
indicated is a problem organization. 

Has this point of view had any ef- 
fect upon the traditional courses under 
consideration? The answer is, to a 
limited extent, yes. The light unit, for 
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example, in a recent physics text is or- 
ganized around the following ques- 
tions: How do we see?, How can we 
provide proper illumination?, How do 
we control light?, How do we pro- 
duce and use radiations related to 
light? Such organization seems to be 
more in line with the problem-solving 
nature of science than does the sub- 
ject-matter coverage of the light area 
under such topics as The Nature and 
Velocity of Light, The Reflection of 
Light, The Refraction of Light, Op- 
tical Instruments, and Light and Color. 
Even the latter organization repre- 
sents to some extent an advance over 
one which stresses the minutiae of 
science without fitting them into a 
more general picture. Psychologically, 
one of the soundest principles under- 
lying organization of curricular ma- 
terials pertains to relatedness of the 
parts. Too often, relatedness is sacri- 
ficed to repetition as the guiding prin- 
ciple. As a result, continuity within 
courses is often at a minimum. 

The philosophy being examined here 
goes beyond committing itself to a 
problem organization. The gist of it 
is: Practice in selecting and in using 
ideas consistent with experience and 
in recognizing and rejecting ideas in- 
consistent with experience as the stu- 
dent deals with his own issues and 
problems would seem to be most fruit- 
ful educational experience. As teach- 
ers, we will be more concerned with 
education that will improve the liv- 
ing of people, with understanding of 
critical social issues, with the personal 
problems of children and youth, friend- 
ships, growth and dev elopment, ways 


of 
res 


tio 
sti 
ler 


ac 


ab 
go 


sic 


re’ 


\- 
n, 


IMPLICATIONS FOR PHYSICAL SCIENCE 


of looking at life, with problems of 
sufficient breadth to be considered rep- 
resentative of life situations. 

If we agree that problem organiza- 
tion is the most desirable type, there 
still remains the question, Which prob- 
lems out of the many? Value judg- 
ments must be made at this point. If we 
accept criteria such as those quoted 
above our organization must certainly 
go beyond so-called pure science con- 
siderations. 

Perhaps an illustration will serve to 
reveal the adequacies and inadequacies 
of present course organizations relative 
to this educational point of view. Be- 
cause it historically ties in with the 
early development of the science, the 
early portions of the high school chem- 
istry Course commonly deal with the 
role of oxygen in burning. The nature 
of combustion is treated at length. 
However, in order to learn about the 
nature of fuels which he is using at 
home or at school in his chemistry 
course, the student would in most 
cases have to turn to the latter chap- 
ters of his text, where this information 
is likely to be given in a section deal- 
ing with organic chemistry. Common 
fire extinguishers are likely to be dis- 
cussed in various portions of the text 
in connection with such items as bak- 
ing soda, sulfuric acid, oxides of car- 
bon, and so on. Relatively little is likely 
to be found concerning conservation. 
For information about the use of fuels 
in heat engines or other use of heat to 
accomplish work, or about methods 
of controlling heat transference in 
home heating, the student must look 
beyond the bounds of the chemistry 
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course. Some of this information but 
not all of it can be found in the physics 
course. Although a problem organiza- 
tion can bring a certain degree of unity 
within the chemistry and physics 
courses, the traditional subject-mat- 
ter limits of these courses restrict the 
types of problems that can be treated 
and consequently neither course can 
deal adequately with problems which 
are comparable in breadth with prob- 
lems arising in real life situations. The 
latter have no subject-matter boun- 
daries. Problem organization, however, 
when adopted in chemistry and phys- 
ics courses does represent improvement 
although not the ideal solution. 


THE PHYSICAL 


COURSE 


SCIENCE 


The general physical science course 
which has grown up alongside the 
traditional courses in physical science 
is by its nature better adapted to the 
accomplishment of the motives under 
discussion. This is largely the result of 
freedom from subject-matter boun- 
daries. An examination of texts and 
course materials prepared for these 
courses reveals that this natural advan- 
tage is not being seized upon and ex- 
ploited. Most of the available course 
materials that have appeared for use in 
this course show rather sharp divisions 
into discrete chemistry, physics, as- 
tronomy, and geology sections. Per- 
haps we should be encouraged by the 
realization that the trend does seem to 
be toward a more functional course. 
Where a socially-minded problem or- 
ganization has been set up for this 
course, certain criticisms have been 
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heard, a common one being the charge 
that the course outline reveals the in- 
clusion of too little chemistry or that 
there is too much physics, and the like. 
In answer to this criticism one might 
ask, “Too little by what criterion?” 
While such criticism may sometimes 
be valid, it seems likely that those of- 
fering it may be finding it difficult to 
appraise the new course except by 
comparison with the traditional 
courses. They forget or fail to realize 
that the physical science course really 
represents a quite different approach 
to education. 

Let us return to the example from 
the area of heat, which we have al- 
ready used in connection with the 
physics and chemistry courses. In the 
physical science course, heat might 
well be considered under the general 
heading, Energy Resources Available 
to Man. In this area some examples 
of issues and problems suitable for in- 
vestigation in connection with fuels in- 
clude: 


What is burning? 

How do we promote burning? 

How do we control and prevent de- 
structive fires? 

What are our common fuels? 

Why are our nation and other nations 
suffering from fuel shortages? 

What can individuals do to help con- 
serve fuels? 

What sources of heat have we now be- 
sides fuels? 

How long will the world’s fuel sup- 
ply last? 

Will man _ necessarily suffer more 
acutely in the future from a shortage of 
fuels? 


It is obvious that while the above 


listing makes no attempt to be compre- 
hensive, enough has been included to 
indicate that there is no deference to 
subject-matter boundaries, no lack of 
social implications, and no lack of 
points at which value judgments will 
be in order. 

While the growth of the physical 
science course has been slowed some- 
what by the emphasis placed upon 
early specialization by wartime emer- 
gency, present indications are that its 
growth is beginning to accelerate. Col- 
leges have indicated willingness to ac- 
cept the physical science course in lieu 
of chemistry and physics for college 
admission purposes.’ Indeed, in some 
instances they have stated their opinion 
that the physical science course is su- 
perior to the two separate courses for 
the accomplishment of the objectives 
that they envision for high school in- 
struction in physical science.” This is 
quite natural, in view of the fact that 
the colleges are themselves setting up 
the physical science type of course to 
replace more highly specialized science 
courses in the early college years. The 
avowed aim of these new courses is to 
provide the student with experiences 
that will prove more beneficial both to 
him and to society. 

A final word of warning relative to 
organization seems to be in order. 
There are those who will ask, “Is the 
new approach psychologically sound?” 


1 Robert H. Carleton, “The Acceptability of 
Physical Science as a College Entrance Unit,” 
Science Education, xxx (April, 1946), pp. 127- 

2 


2“Report of the Harvard Committee,” Gen- 
eral Education in a Free Society. Cambridge, 
Massachusetts: Harvard University Press, 1945. 
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This question has been treated exten- 
sively in a fairly recent yearbook* de- 
voted to psychology. There the sys- 
tematic subject-matter approach finds 
some favor because it is a well thought- 
out plan which leads on to higher 
levels of achievement. It does have a 
longitudinal scheme of development. 
Years of thinking by subject-matter 
specialists and specialists in education 
have contributed this strong point. In- 
deed, we must realize that these so- 
called systematic courses in subject 
matter may well have a rightful place 
in the education scheme, but at a higher 
level than the one we are discussing. 
In the yearbook cited George W. 
Hartmann says: 


Project learning and systematic course 
learning are not irreconcilable antimonies 
but appropriate to different levels of ma- 
turity in the content involved. . 
Orientation, general education, and sur- 
vey courses harmonize best with the na- 
ture of early mental development, but 
specialized courses are justified when 
growth has proceeded sufficiently via 
differentiation.* 


G. T. Buswell writes as follows: 


At least two generalizations of psy od 
ogy are of sufficient breadth and i 
portance to furnish an initial walling 
basis. First a curriculum must be such 
that i it will motivate vigorous, active, “do- 
ing” responses from the learner. Second, 
a curriculum must so emphasize organi- 
zation that the successive experiences of 
the learner will be continuously related 
and interrelated into larger and more 
significant patterns—into _ increasing 

* National Society for the Study of Educa- 
tion, “The Psychology of Learning, ” Forty- 
first Yearbook, Part 11. Distributed by the Uni- 


versity of Chicago Press, 1942. 
4 lbid., p. 207. 
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hierarchies of understanding. Responses 
must not be left as isolated entities. . . . 
This two-factor plan of curriculum de- 
velopment would serve several purposes. 
It would preserve the advantages of both 
systematic organization of content and 
excellent motivation through life situa- 
tions. The general longitudinal or- 
ganization and content must obviously be 
formulated by those who are mature 
enough to see the place of an organized 
framework and whose education has 
made them competent in their various 
fields. It is the job of experts. On the 
other hand, formulation of suitable proj- 
ect or activity units can be done only 
through cooperation with pupils, at the 
appropriate level, so that the projects 
finally formulated will be actually mo- 
tivating.® 


Many who have been responsible 
for the organization of the newer 
courses have seemed to consider sys- 
tematic organization undesirable—per- 
haps because subject-matter courses 
have it. This is a mistake. Systematic 
organization of problems is necessary 
not only to gear them properly to the 
maturity level of the learner but also 
to guarantee comprehensiveness of 
learning and progress toward “increas- 
ing hierarchies of essential understand- 
ing.” These characteristics are also de- 
sirable in the newer organizations if 
the latter are to serve efficiently the 
needs of the individual and of society. 
To achieve this characteristic in the 
physical science course will require 
time, hard work, and patience. 


ROLE OF SUBJECT MATTER 


There is no reason to shy away from 
the use of the term subject matter. 


* Ibid., pp. 454, 457- 
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Any education worthy of the name 
will find content indispensable. Those 
who have decried compartmentaliza- 
tion of subject matter and subject mat- 
ter per se have sometimes given the 
impression that they were really cam- 
paigning to do away with course con- 
tent. Such, of course, is not really the 
case. To gain emphasis, promoters of 
a new idea sometimes tend to go to ex- 
tremes. 

It is true that a physical science 
course based on real life problems will 
find no use for some of the subject 
matter now included in chemistry and 
physics courses. However, it will find 
use for much of it and also for much 
that is not included in these courses. It 
is interesting to note how physics and 
chemistry textbooks increase in size as 
new subject matter appears. Today, 
the physics course is having to add 
elementary meteorology and aerody- 
namics besides such additions to its 
electronic section as television, radar, 
atomic fission and fusion, and so on. 
Chemistry courses are adding to their 
chapters on the structure of matter, 
plastics, and consumer chemistry. Yet 
those in favor of the older type of cur- 
ricular organization hesitate to drop 
any of the old subject matter. 

The development of a problem ap- 
proach even to the extent that is pos- 
sible within subjecs-matter boundaries 
would be a partial§answer to this vex- 
ing situation. It Would automatically 
make it clear that some of the present 
subject matter serves no real purpose 
and should be dropped. Moreover, the 
development of the limited type of 
problem organization that is possible 


in these courses is recommended as a 
forward step which can be accom- 
plished now where certain arbitrary 
limitations make it advisable or neces- 
sary to retain chemistry and physics as 
such. 

In addition to the wider scope of 
subject matter used in the physical 
science course, a big difference be- 
tween the two types of courses lies in 
the way in which subject matter is 
likely to be used. In the subject-or- 
ganized course the subject matter is in- 
troduced for itself, as an end; whereas, 
in the course broad enough to deal with 
life situations, the subject matter is se- 
lected and used because it is needed 
for the solution of a problem or the 
resolution of an issue. Obviously, the 
subject matter of the latter course must 
include materials commonly classified 
as social science content. Real life sit- 
uations are not likely to fall entirely 
within the realm of the so-called pure 
sciences. In general, however, problem 
solving within the physical science 
course can be expected to deal with 
problems rooted to a large extent in a 
scientific background. 


IMPLICATIONS FOR METHOD 


Sad to say, we are not so adept as 
we should like to be at using the scien- 
tific method in teaching situations, In 
a recent yearbook Craig* has discussed 
the utilization of the scientific method 


® Gerald S. Craig, “Materials and Methods 
of Teaching Science in the Elementary 
School,” pp. 93-95, in “Science Education in 
American Schools.” Forty-sixth Yearbook of 
the National Society for the Study of Educa- 
tion, Part I. Distributed by the University of 
Chicago Press, 1947. 
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in developing procedures for instruc- 
tion at the elementary school level. 
What he says is as applicable to sec- 
ondary school science instruction as it 
is to the lower level, and a careful con- 
sideration of this analysis is recom- 
mended. No doubt much of our diffi- 
culty relative to method stems from 
the necessity of meeting the student 
where he now is. There is great varia- 
bility among our students. But, as 
Craig points out, we must be alert to 
the kinds of questions that children 
ask and to natural approaches to 
scientific method teaching. Teachers 
must become convinced that even 
their less able students do have a de- 
gree of ability to hypothesize, draw 
conclusions, and check conclusions to 
see if they are consistent with experi- 
ence. Furthermore, to be really effec- 
tive, teachers need to believe that these 
abilities of children can be improved. 
However slow the process, and how- 
ever little the gain in some students, 
the results will prove exceedingly im- 
portant. We must remember that any 
increase in these abilities will be op- 
erative for the remaining lifetime of 
those helped. There is need for large- 
scale research aimed at developing 
techniques and materials in this area. 
It is interesting to note that we seem 
to do better at present with helping 
students to recognize problems and to 
observe carefully than with the ability 
to reason, to analyze, and see relation- 
ships.” Certainly these abilities are all 
necessary for successful problem solv- 


7Sam Strauss, “Some Results of the Test of 
Scientific Thinking,” Science Education, XVI, 
December, 1931, pp. 89-93. 


ing by the scientific method. Some 
claim that we need a breakdown of 
these latter abilities into more specific 
abilities, such as ability to apply facts, 
principles and other generalizations, 
ability to interpret a set of data and to 
recognize its limitations. When these 
are stated in specific form, teachers can 
develop materials for exercising these 
abilities and stress these particular 
items as they appear in problems and 
issues under consideration. Some sug- 
gestions® have grown out of experi- 
mentation in which attempts have been 
made to improve abilities needed in 
problem solving. While specific ex- 
ercises of the kind recommended stim- 
ulate thinking and exercise these abil- 
ities, they are not a complete answer. 
The full answer lies in carrying 
through the solution of real problems. 
Unwise use of scientific method exer- 
cises can degenerate into just another 
kind of subject matter for the sake of 
maintaining itself rather than its use as 
a means to an end. 

Teachers need help with their lab- 
oratory teaching. How to put the sec- 
ondary school laboratories on a real 
problem-solving basis and keep them 
there remain’ in large measure an un- 
solved educational problem. Ob- 
viously, problem solving is ideally done 
on an individual or small group basis. 


To minister to a hundred or more 

*For examples see: B. C. Hendricks, R. W. 
Tyler, and F. P. Frutchey, “Testing Ability 
to Apply Chemical Principles, ” Journal of 
Chemical Education, X1, November, 1934, pp. 
611-13. 

United States Armed Forces Institute. Ex- 
amination in Chemistry: High School Level. 
New York: American Council on Education, 
1944. 
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pupils at work on various problems is 
no simple task even for a teacher with 
imagination, skill, and abundant en- 
ergy. Again some partial answers have 
been found and a search through the 
educational literature does bring some 
reward.® There is great need of sug- 

®For examples see: Ralph E. Horton, Meas- 
urable Outcomes of Individual Laboratory 


Work in High School Chemistry. Contribu- 
tions to Education, No. 303. Bureau of Publica- 


gestive curricular materials and evalua. 
tive devices designed to help teachers 
promote and measure pupil growth in 
all of the course objectives and not in 
just one or two of them. 





tions, Teachers College, Columbia University, 
1928. 

H. I. Schlesinger, “The Contributions of 
Laboratory Work to General Education, 


Journal of Chemical Education, XIl, Novem- 
ber, 1935, pp. 524-28. 
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Purpose in Laboratory Experiences 


WILLIAM C. FORBES 


PART-TIME INSTRUCTOR IN TEACHING OF NATURAL SCIENCES, 


TEACHERS 


peo laboratory method came into 
teaching through the physical sci- 
ences, with the central technique the 
experiment with apparatus and mate- 
rials, Germany pioneered through the 
work of such men as Francke at the 
University of Halle in 1695 and Hec- 
ker in the Realschule of Berlin in 1747. 
At first the teaching was by demonstra- 
tion, performed by the professor. Lab- 
oratory work was performed by stu- 
dents under Liebig at Giessen in 1826. 
In the middle of the century the Real- 
schulen included in the curriculum 
physics, chemistry, mineralogy, and 
physical geography, with laboratory 
work as part of the instruction. The 
focus of attention was on the use of 
scientific materials in industry. In the 
United States, laboratory experiments 
were performed by students in the uni- 
versities after 1850. Near the close of 
the century this method was adopted 
by the high schools. Dewey’s work, 
The School and Society, was published 
in 1896. Its philosophy of “We learn 
to do by doing” gave impetus to the 
laboratory method. 

The laboratory method as a concept 
has been used freely. It has been ap- 
plied to any work involving observa- 
tion. Various adaptations are used in 
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the social sciences, mathematics, and 
vocational and commercial subjects. 

Prior to the introduction of the lab- 
oratory method, students learned by 
reading and listening. Determining the 
solution to a problem commonly meant 
finding it in a book. In the laboratory 
method, materials in question were 
manipulated and observed. Firsthand 
experiences answered many questions 
which verbal descriptions did not, and 
resulted in more definite associations 
between materials and concepts. 

Introduction of the formal labora- 
tory into the school organization was 
not the beginning of laboratory experi- 
ence as it must be defined for the gen- 
eral student or the average individual 
or citizen. Since man’s origin all think- 
ing people have functioned more or 
less on this basis of observation and de- 
termination of relationships. Such be- 
havior was not limited to scholars, phi- 
losophers, and teachers. In fact, the 
experimenters often were people at 
random who, in the solution of per- 
sonal problems, had proved the value 
of a deliberative, reflective approach in 
dealing with reality as a coherent 
structure. 

The purposes of the laboratory ex- 
perience, and the direct and concomi- 
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tant outcomes have been the subject 
of many statements since its recogni- 
tion as worth-while experience in edu- 
cation. Certain outcomes have been 
shown to occur, while others have been 
assumed though not actually demon- 
strated. There are two basic types of 
behavior in the laboratory experience. 
First, there is direct observation of 
characteristics, which produces a men- 
tal picture and verbal concept; second, 
there is opportunity to manipulate ma- 
terials and observe reactions as related 
factors vary. 

Accurate observations and conclu- 
sions consistent with reality are the 
aim, though methods employed have 
limitations. With observational data, 
relationships may be determined and 
questions answered. The scientific 
method of problem solving is difficult 
to define and is often weakened by 
stepwise outlines. But the individual 
experiences it as he concisely defines 
a problem, sets up an experimental situ- 
ation invelving pertinent materials, 
recognizes constants and variables as 
factors involved, records observations 
with cognizance of degree of accuracy, 
and determines an answer on the basis 
of data and legitimate inferences there- 
from. The essence of the scientific 
method—the thinking process which 
characterizes it—can be experienced in 
a comparatively simple situation. For 
the individual, it is a thought pattern 
consistent with recognized facts. The 
central outcome is a recognition that 
the method is a useful one, in that it can 
be subsequently applied to other situ- 
ations. There are certain training values 
which may be assumed to be devel- 


oped, such as self-direction, reflective 
thinking, and clarification of concept. 

Laboratory experiences cannot be 
superimposed upon an individual, nor 
can he be led into them by force. They 
occur only when the problem, observa- 
tions, and solution are a part of the in- 
dividual’s life and have meaning for 
him. It is possible for him to be directed 
to perform an exercise which has no 
meaning in his value system. 

The individual’s life contains many 
problem situations and in his thinking 
many questions are raised, an appre- 
ciable number of which can be ap- 
proached for clarification and solution 
through laboratory experience. 

There is little significance in a defi- 
nition of a laboratory in terms of four 
walls and contained equipment. The 
laboratory is the material environment 
of the individual. Experiences may in- 
volve detached sectors of the environ- 
ment, but meaning is lost or distorted 
if the life context is not recognized. 

Among the most important factors 
in the environment of the individual 
are other individuals. Problems of mu- 
tual import should involve the group 
in a cooperative laboratory experience. 

The long-range outcome is a co- 
herent picture of the material world 
and man’s relationship to it, plus an 
understanding of the process whereby 
such a picture is attained. 

There are concrete implications in 
the foregoing for the function and 
responsibilities of the teacher. The 
teacher cannot dictate real problems. 
To be real, they must come from the 
life and thinking of the student. It is 
difficult to tell students problems which 
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need solution, and then try to produce 
a vigorous and meaningful response. 
The preplanned exercises of laboratory 
work come up for serious questioning. 
The range of problems in a class is 
broad, as is also the need for resolving 
experiences. The limitations of the 
very specialized teacher are evident. 
The teacher must explore with his stu- 
dents, often functioning in new areas. 
To him, too, the process is uppermost 
in importance. He cannot dictate an 
elaborate and foolproof process, but 
must work from the students’ level of 
understanding through the elements of 
the process, each performing its func- 
tion—the total a meaningful structure. 
In group work the teacher is a fel- 
low member of the cooperative ap- 
proach. He is not one who knows the 
right answer and waits for it. The 
teacher cannot be disregarded as an 
adviser and guide, but his verbal ex- 
pression should never be beyond the 
range of the students’ thinking. 
Materials from the environment are 
utilized. The conventional equipment 
of the laboratory may appear strange 
and the response to it weak, but ma- 
terials readily recognized as of signifi- 
cance in daily living are associated with 
personal and group quesions. There are 
instances when it may be of benefit to 
a class that no standard demonstration 
pieces are available, forcing. the class 
and the teacher to go to the local 
situation for materials. Laboratory ex- 
periences can take place in the most 
crowded classroom with no standard 
equipment or laboratory manuals. 
Meaningful laboratory experiences 
are not disconnected from other as- 


pects of the student’s life, but are one 
phase of a continuum of experience. 
Conventionally the laboratory work 
has been conducted separately from 
the recitation, and is often accepted as 
less theoretical and more exactly 
planned, requiring fewer immediate 
judgments. But the laboratory makes 
its contribution only when consciously 
integrated with other activities of the 
student’s program. 

The environment of the student is 
not composed of distinct sectors of 
scientific associations—of chemistry, 
physics, and biology. Questions occur- 
ring in his mind cut across the conven- 
tional fields of study. The laboratory 
approach must do the same. 

The function of laboratory study in 
verification of basic principles is not 
discounted. It is simply placed in its 
most meaningful position by integra- 
tion with problem situations real to the 
student. In laboratory work a redis- 
covery of the laws of nature has value 
in building a structure of interrelated 
concepts, but this structure, to be 
meaningful, must be part of contem- 
porary life. The presentation of a situ- 
ation is often the result of a search for 
illustrative material to clarify a princi- 
ple. The meaningful sequence is for the 
principle to be used to clarify a situ- 
ation. 

With attention centered on the proc- 
ess the written report becomes supple- 
mentary. It seems difficult to justify 
the stereotyping of a report. To the 
student the required experience is com- 
plete when the blanks are full, and thus 
his aim is to arrive at the expected an- 
swer for each blank. Instead, the re- 
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port should be a statement of experi- 
ence. It should represent the individ- 
ual’s thinking, though guided to a 
certain extent by the teacher and avail- 
able references. Only in this way can 
the teacher determine whether the ex- 
perience has been coherent and the 
thinking in order. 

For the specialized student the lab- 
oratory is a place for directed or super- 
vised exploration and pressing on into 
new areas or deeper acquaintance with 
old. However, though specialized in 
one area and meeting personal needs 
there, he has certain of the more gen- 
eral life requirements which must be 
fulfilled. He continues as a cooperative 
member of the community of students, 
meeting with them problems of mutual 
interest. 

Successful laboratory experiences 
can be had by the students of all levels 
of intelligence, provided we permit 
them to function from their own level. 
In addition, all students have unique 
contributions to make to the group in 
techniques and construction over a 
wide range and variety. 

Much has been written regarding 
the benefits of the several mechanical 
aspects of laboratory practice and re- 
quirements, such as drawings, dissec- 
tion, microscopes versus microprojec- 
tors, individual performance versus 


group performance, and so on. Such 
study is supplementary to the major 
purposes or principles for laboratory 
experience. Each mechanical method 
has its own unique contribution to 
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make or facility to offer. The value of 
a technique depends upon the use the 
individual can make of it, coincident 
with his thinking. Nevertheless, the 
teacher does the individual a service by 
suggesting techniques which have been 
used and found valuable, but only as 
tools and not as ends in themselves. 

The laboratory room or science 
classroom offers opportunity for at- 
tractive and functional organization of 
furniture and equipment. This can be 
the result of student activity. Long- 
range demonstrations, animal groups, 
and graphic reports should represent 
student work and encourage the indi- 
vidual in an expression of and a func- 
tional approach to his own questions. 

The implementation of ideas ex- 
pressed here is not easy. Reports in- 
volve pupil—teacher ratios, number of 
classes daily, dictated requirements, 
and syllabi provided by the school sys- 
tem. Nevertheless, attention to the 
thought process of the individual stu- 
dent as he or she deals with materials 
of the environment is primary in im- 
portance. The program of education 
which fails to place this at the center 
in the laboratory experience is missing 
the mark. Provision of a situation al- 
lowing such experience may involve 
adjustment of teachers’ methods. It 
may conceivably demand a reorienta- 
tion of administrative policy. The 
teaching and administrative staffs have 
the mutual responsibility of this pro- 
vision for all individuals entrusted to 
them. 
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The Film in Science Education 


WILLIAM BURNETT CROSS 


LECTURER IN TEACHING OF NATURAL SCIENCES, TEACHERS COLLEGE 


HAT new help will the teachers 

of science demand from the 
audio-visual area as they work toward 
the objectives of science teaching in 
general education? 

Teachers of science are by no means 
strangers in the field of audio-visual 
materials. The models, charts, films, 
slides, and other classroom devices 
available to us outnumber by a consid- 
erable amount the materials available to 
teachers in other areas. But if we are, 
in UNESCO’s phrase, “to increase 
understanding of the social implica- 
tions and functions of natural science” 
rather than merely attempt to supply 
youth with the impressive array of 
facts which the application of the 
methods of science has produced—and 
if we are to do this in terms of learning 
experiences explicitly connected with 
the immediate needs of youth as well 
as with future needs—then we must 
ask for audio-visual instruments and 
techniques of a somewhat different 
nature from those we have been accus- 
tomed to using. 

We must ask, in fact, for teaching 
implements usable within the class- 
room which will communicate in terms 
of experience itself. We must ask, in 
effect, that on occasion a learning sit- 
uation be transferred from outside the 


classroom into the classroom and repro- 
duced as nearly as possible as a whole; 
reproduced so accessibly and intelligi- 
bly that the student will react to it as 
a whole individual. 

This is a large order, but there is evi- 
dence to suggest that it is not an im- 
possible one. In the light of our ob- 
jectives and results so far in science 
education (on the popular level, not 
the academic one), and the urgency of 
the social situation, we cannot ask for 
anything less. 

Potentially, and to a certain extent 
demonstrably, the medium of the mo- 
tion picture film can answer these de- 
mands, and answer them to a degree 
not achieved by other audio-visual 
media. “It is an astonishing fact, spe- 
cific to the cinema, that most (sic) dis- 
tinct from any other form of art or 
reproduction, it conveys an illusion 
of reality to the spectator.”* This ca- 
pacity of the film to create an illusion 
of reality (and that is to say an illusion 
of experience) is well known. Interest- 
ing experimental evidence on this point 
is to be found in Rome’s account of 
the U.S. Navy’s use for therapeutic 
purposes of specially produced films 


1H. H. Wollenberg, “Exploring the Psy- 
chology of the Cinema.” Sight and Sound, Vol. 
15, No. 59, Autumn 1946, pp. 99-101. London, 
England: The British Film Institute. 
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living of experience” originally ac- 
quired by men in combat.? 

The accessibility of the film’s visual 
imagery is common knowledge; the 
popularity of the Hollywood product 
demonstrates this, whatever else it may 
signify. The film communicates in a 
language which seems to call for a 
minimum of prerequisite training. The 
reasons for this accessibility are not yet 
clearly understood; one provocative 
hypothesis* points out similarities be- 
tween image presentation in dreams and 
motion picture camera technique and 
suggests, in effect, that we comprehend 
the film language so well because we 
dream. However that may be, the phe- 
nomenon of accessibility remains. 

That the essential language of the 
film is readily understood is of course 
no guarantee that its message will be 
comprehended; but the film has had 
remarkable success in intelligibly pre- 
senting fairly complex situations not 
so easily expressed in other media. The 
World Is Rich,* a film about the 
world’s food, is a recent example of 
successful treatment in film terms of a 
subject that in any other terms be- 
comes heavy going for lay audiences. 

But above all it is the film’s capac- 


2 Howard P. Rome, “Motion Pictures as a 
Medium of Education.” Mental Hygiene, Vol. 
XXX, No. 1, pp. 9-20. Albany, N. Y.: The Na- 
tional Committee for Mental Hygiene, Inc. 

8Angelo Montani and Giulio Pietranera, 
“First Contribution to the Psychoanalysis and 
Aesthetics of Motion Picture.” Psychoanalytical 
Review, Vol. 33, No. 2, April 1946, pp. 177- 


4 The World Is Rich. Produced by Films of 
Fact, Ltd., for COI, 1947; directed by Paul 
Rotha; available through British Information 
Service, New York City. 
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designed to “provoke an emotional re- 


ity to provoke its audience into under- 
going a personal and individual experi- 
ence, with many of the psychosomatic 
concomitants of experience, that marks 
jt as an instrument for our educational 
purposes. If we are to teach within the 
science classroom (where for one rea- 
son or another we seem likely to re- 
main tethered for some time to come) 
in terms of experience outside the class- 
room, then surely this is the medium 
we must exploit to the full. As Grier- 
son has put it, “In film... we have an 
instrument much more suited to the 
specific purposes of education than an 

other of the arts. It really can bring 
the outside world alive to the growing 
citizen. It really can extend his experi- 
ence. It really can serve an interpre- 
tative function. Working as it does 
from the living fact, it can, if it is mas- 
tered and organized, provide this neces- 
sary umbilical to the community out- 
side.”’® 


Films fulfilling these functions do 


exist;° for example, The River, The 
Plow That Broke the Plains, Power 
and the Land, in documentary terms; 


5 John Grierson, Grierson on Documentary, 
pp. 154-55. New York: Harcourt, Brace and 
Company, 1947. 

®The River. Produced by the Farm Se- 
curity Administration, 1937; written and di- 
rected by Pare Lorentz; music by Virgil Thom- 
son. 

The Plow That Broke the Plains. Produced 
by the United States Resettlement Administra- 
tion, 1936; written and directed by Pare Lo- 
rentz; music by Virgil Thomson. 

Power and the Land. Produced by the Rural 
Electrification Administration and the De- 
partment of Agriculture, 1940; directed by 
Joris Ivens. 

Boundary Lines. Produced by International 
Film Foundation, Inc., New York City, 1947. 

One World or None. Produced by the Na- 
tional Committee on Atomic Information, 


Washington, D. C., 1946. 
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and Boundary Lines and One World 
or None, in terms quite different 
from the realistic documentary ones 
but none the less effective, experiential, 
and useful in the classroom. Yet these 
films have considerable difficulty in 
gaining entrance to the science class- 
room, for reasons to be discussed. 

If this estimate of the potential use- 
fulness of the film in science education 
is reasonably correct, the present state 
of the film in the science classroom and 
the direction or directions in which it 
seems to be moving are not altogether 
satisfactory. There are perhaps three 
factors in particular affecting the sit- 
uation: the traditional “educational 
film,” the position of the science 
teacher with respect to films, and the 
position of the educational film pro- 
ducer. 

Although a comparative newcomer 
to the educational scene, the educa- 
tional film is already possessed of a 
well-established tradition. In common 
parlance “educational film” and 
structional film” are interchangeable 
expressions. It follows at once from 
this proposition, whose origin in the 
traditional type of science curric- 
lum is quite discernible, that if a film 
cannot be described as instructional, it 
cannot be educational. Even in in- 
stances where the traditional science 
curriculum has been displaced, the defi- 
nition of educational film and educa- 
tional film usage which it engendered 
persists with unmitigated effect; the ef- 
fect is, particularly in the present flux 
of science education, an obstructive 
one. 


This must not be taken as condem- 


nation of instructional films as such. 
These films, visualizing the theoretical 
motion of electrons, say, or making 
the microscope field of view visible to 
an entire class at once, demonstrably 
serve (and in many instances serve 
well) felt needs in the science class- 
room. It is to be taken, on the contrary, 
as an attack upon the fallacious tradi- 
tional proposition to the effect that 
the only films that can legitimately en- 
ter the science classroom’ are those 
plainly “instructional” in content and 
intent, which proposition stands di- 
rectly in the way of the most effective 
use of films. 

The position of the classroom 
teacher with respect to films is not an 
invidious one. If he is able to afford 
the luxury of a conscience (unlike 
Eliza’s father in Pygmalion), he occu- 
pies an unstable point somewhere be- 
tween the obviously unsatisfactory sci- 
ence curricula of the past and the un- 
certain shape of things to come. Un- 
certain in this flux of his educational 
objectives in general, it is hardly re- 
markable that he is not too clear about 
the functions of the films in particular. 

If he is interested, however, in the 
possibilities of films—and it is amazing 
how many teachers are—he is wittingly 
or unwittingly fettered in any efforts 
he may make by the traditional “edu- 

cational film” incubus. This difficulty 
may be enhanced by his subscribing, 
Ww ittingly or unw ittingly again, to the 
popular superstition that science is un- 
emotional, from which it follows that 
films having an emotional aspect (and 
what experience does not?) most par- 
ticularly may not enter the emotionally 
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astringent atmosphere of the science 
classroom. 

If he wins his way past these ob- 
stacles, and through various difficulties 
that film distribution puts in his path, 
he soon becomes aware of a really seri- 
ous impediment. This is the fact that 
almost everything remains to be known 
about the techniques of choosing, 
using, and evaluating films in the class- 
room as total experiences rather than 
instructional “aids.” This ignorance is 
compounded by his own lack of facili- 
ties and time for viewing films, out- 
side the limits of the two or three staple 
items he may use, and empirically find- 
ing out for himself some of this desir- 
able information. 

The average teacher’s lack of con- 
viction as to the real value of’ the film 
in the science classroom, of course, 
causes school administrators and cur- 
riculum designers to hesitate about put- 
ting much faith or money into equip- 
ment which is notoriously expensive, 
reputedly temperamental, and opera- 
tionally demanding. 

The position of the producer of edu- 
cational films is equally unhappy. He 
scans the present state of science edu- 
cation and attempts to peer into its 
future, wondering what may be im- 
plied for educational film production. 
Plainly there is and will continue to be 
a demand for the instructional type of 
film, which has by no means reached 
the peak of its development. But de- 
mands for other kinds of educational 
films seem to be arising, and the pro- 
ducer is torn between the desire to take 
advantage of opportunity and the fear 
of “getting ahead of the market,” 


which the high cost of film production 
renders an expensive and occasionally 
fatal error. In view of the fact that no 
absolutely foolproof formula for pro- 
ducing even the common instructional 
film seems to have been devised, the 
producer must move in a very gingerly 
fashion. He feels too, and not without 
justification, that teachers do not ap- 
preciate the difficulties he labors under, 
especially those of a financial nature, 
and that teachers are prone to dismiss 
in a very off-hand manner a film which 
he may feel could not be bettered under 
the existing circumstances. He even 
reports that his efforts to make his 
product more acceptable by securing 
educational advisers can bring him into 
favor in one quarter but into disfavor 
in another, a contretemps he cannot af- 
ford, considering the present tender 
condition of the educational film mar- 
ket. 

What is needed to make up this dis- 
crepancy between where we are in the 
use of the film in the science classroom 
and where we want to be? The follow- 
ing suggestions are offered. 


1. Understanding of the nature of 
the film experience and of the psy chol- 
ogy of the film learning situation. 


2. Direct application of this under- 
standing to the teacher’s problems in 
the science classroom, in terms of tech- 
niques for choosing, using and evalu- 
ating a film. 

3. Opportunities for science teach- 
ers to see and discuss films useful in the 
science classroom, in the schools as well 
as in teacher-training institutions. 


4. Better liaison and direct commu- 
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nication between teachers and educa- 
tional film producers. 

Given progress along these lines we 
can reasonably look forward to in- 
creasingly effective use of the film for 


431 
achieving the objectives of science in 
general education, for the film is per- 


haps the most potent single educational 
instrument available in the classroom 


today. 
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Division | 
Foundations of Education 


SOCIAL AND PHILOSOPHICAL 
FOUNDATIONS 


One hundred and fifty New York teachers 
in the Bronx heard Professor R. Freeman 
Butts conduct a discussion on “Adminis- 
trative Policy and Human Relations” Jan- 
uary 13 in the last of a series of 15 meet- 
ings held as a part of the in-service train- 
ing courses for teachers sponsored by the 
assistant superintendents of the New York 
City Board of Education and the National 
Conference of Christians and Jews. 


PSYCHOLOGICAL FOUNDATIONS 
AND EDUCATIONAL RESEARCH 


For the Handbook of Child Guidance, 
edited by Dr. Ernest Harms and published 
by Child Care Publications, New York, 
Professor Percival M. Symonds has con- 
tributed a section on “Case Study and Test 


Methods.” 
Division II 
Administration and Guidance 


EDUCATIONAL ADMINISTRATION 


Proressor Will French has been granted a 
sabbatical leave of absence for the spring 
semester, and will visit high schools, junior 
colleges, and schools of education in the 
Midwest and on the West Coast, returning 
‘for the summer session at the College. 
Courses in secondary school administra- 
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Pd 


tion usually taught by Professor French 
will be under the supervision of Dr. Fran- 
cis L. Bacon, who is on leave for this semes- 
ter from his regular position as superin- 
tendent of the Evanston Township High 
Schools in Evanston, Ill. Dr. Bacon has long 
been active in the National Association of 
Secondary School Principals, has served as 
its president and on the Educational Poli- 
cies Commission, and is now chairman of 
the Association’s planning committee. 


Fiscat Policy for Public Education in the 
State of New York, a study directed by 
Professor Paul R. Mort, with Professor 
John K. Norton as consultant, for the joint 
committee of the New York State Educa- 
tional Conference Board and the Public 
Education Association of New York City, 
is the basis for the Young-Milmoe State Aid 
Bill introduced in the New York Legisla- 
ture. The bill provides a plan to increase 
state aid for education from $150 million to 
$250 million a year. 


Durine January and early February, Pro- 
fessor Mort spoke on state fiscal policy in 
Mount Vernon, under the auspices of the 
local Teachers Association; in Hempstead, 
under the sponsorship of the Nassau County 
Educational Organization, and in New 
York City, at a meeting of the Public Edu. 
cation Association. 


GUIDANCE 


TRraAtninG facilities in the personnel field 
was the subject of a meeting of the New 
York Vocational Guidance Association 
January 8 in Manhattan’s P. S. 47, at which 
Professor Donald Super was a speaker. 
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Proressor Harry D. Kitson attended a 
meeting of the committee on training and 
certification of counselors of the NVGA 
in Philadelphia February 13 and 14. This 
committee is preparing a report on the 
training of vocational counselors. 


At the January meeting of the Teachers 
College branch of the NVGA, George C. 
Hutcherson, chief of the Bureau of Guid- 
ance of the New York State Department 
of Education, gave a talk on “Opportuni- 
ties for Counselors in Secondary Schools.” 
Eighteen students and four faculty mem- 
bers signified their intention of attending 
the national convention of the NVGA this 
spring in Chicago, where a reunion dinner 
of Teachers College alumni will take place 
the evening of March 30, in connection with 
the convention. 


Proressor Ruth Strang has been active in 
the preparation of the 1948 yearbooks of 
the National Society for the Study of Edu- 
cation. She served as chairman of the sec- 
ond volume of the yearbook on Juvenile De- 
linquency and the Schools, and was a mem- 
ber of the committee on Reading in Sec- 
ondary School and College, for which she 
wrote the chapter on diagnosis and remedial 
methods. 


Division IV 
Instruction 


CURRICULUM AND TEACHING 


SapsaticaL leaves for the spring semester 
have been granted to Professors L. Thomas 
Hopkins and Florence Stratemeyer. Pro- 
fessor Hopkins plans to spend the time 
writing and visiting Puerto Rico to study 
educational conditions. He will give the 
opening address and lead a study group at 
the meetings of the International Associa- 
tion for Childhood Education in St. Louis 
the week of April 19. Professor Strate- 
meyer will, in addition to visiting teachers 
colleges and schools of education, make a 


433 


study of curriculum problems and prac- 
tices in pre-service teacher education. The 
Teacher and Elementary Education Clubs 
honored the two professors at a joint fare- 


well party January 16. 


On January 28, Professor Emma D. Sheehy 
spoke to the Nursery Education Council 
of Nassau and Suffolk Counties on “Crea- 
tive Arts in Child Development,” and on 
February 26, she addressed the New Jersey 
State Safety Council, Inc., at Newark on 
“Play and Safety.” 


AT a mass meeting in Erasmus Hall High 
School in Brooklyn January 27, Professor 
Roma Gans went on record endorsing the 
law to abolish discrimination in higher edu- 
cation by prohibiting the quota system for 
admission to colleges and universities which 
is currently being urged in the New York 
State Legislature. 

Professor Gans also gave a lecture at the 
annual meeting of the Honor Societies of 
Ohio State University January 14. Her 
topic was “The Status of Education in These 
Critical Times.” 


Tuts year’s majors in the early childhood 
education section include teachers from 
China, India, the Philippines, Venezuela, 
Peru, Brazil, Puerto Rico, the Bahamas, 
Sweden, France, and Denmark. These stu- 
dents, all interested in the improvement of 
educational programs for young children 
in their own countries, are particularly 
hopeful of developing elementary schools 
with a beginning age of three years. 


NATURAL SCIENCES 


During January, Professor Gerald S. Craig 
spoke to the Staten Island Primary Study 
Group; addressed the annual conference of 
the Nebraska County Superintendents’ As- 
sociation and the Department of Instruc- 
tion; worked as a consultant in the Atlanta, 
Ga., Area Teacher Education Service, meet- 
ing with supervisors, teachers, and admin- 
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istrators in Fulton and DeKalb counties and 
the Atlanta schools, and participated in a 
teacher education conference at the Uni- 
versity of Georgia. 

Professor Craig will direct a natural 
science field center for the University of 
Puerto Rico during the summer. 


ENGLISH AND FOREIGN 
LANGUAGES 


Tue secondary school English teachers of 
the Bethlehem, Pa., Public Schools have 
been working with Professor Lennox Grey 
on the development of an English curricu- 
lum which will meet the needs of all the 
students in the local secondary schools. 


SPEECH 


As president of the Speech Association of 
America, Professor Magdalene Kramer at- 
tended the annual convention in Salt Lake 
City on December 29 to 31, delivering the 
opening address on “The Role of Speech 
in Education: A Re-evaluation.” Follow- 
ing the convention, she visited the speech 
departments of universities on the West 
Coast. 


FINE ARTS 


Aw all-day workshop January 19 in San 
Antonio for art teachers of the area was 
conducted by Professor Elise F. Ruffini 
in the Witte Museum. 


Miss Lucia Dement, teacher of art in the 
Horace Mann Elementary School from 1910 
to 1917, and instructor in fine arts educa- 
tion at Teachers College from 1917 to 
1935, died November 26 in Memphis, 
Tenn., where she had been living since her 
retirement July 1, 1935. 


MUSIC EDUCATION 


“ProsteMs and Your Subconscious Mind,” 
an article by Professor James Mursell, ap- 


peared in Your Life for January. Professor 
Mursell also contributed to the first 1948 
membership service bulletin of the Associa- 
tion for Childhood Education. 


On January 11, Professor Raymond Bur- 
rows and Professor Anthony Loudis of the 
University of Delaware appeared as solo- 
ists with the Alabama Polytechnic Insti- 
tute orchestra in Auburn, in the Bach Con- 
certo for Two Pianos. January 12, they 
gave a two-piano recital. Professor Bur- 
rows also conducted a demonstration clinic 
for piano teachers. On January 13 and 14, 
he and Professor Loudis participated in a 
similar two-day festival at the State Teach- 
ers College in Montgomery, Ala. 

The year end luncheon of the Music 
Trades at the Hotel Woodstock, New 
York, was held December 30, and Profes- 
sor Burrows spoke on “Recent Develop- 
ments in Piano Classes Throughout the 
Country.” On January 5, he addressed the 
teachers’ meeting at East Haddam, Conn., 
on “What Music Can Do for the Entire 
School Curriculum.” Professor Burrows 
spoke to the teachers of the Colchester, 
Conn., school on “The Relationship of 
Piano Study to the Entire School Curricu- 
lum” February 9. 

On February 12 and 13, he conducted a 
leadership conference with divisional piano 
chairmen of the Music Educators National 
Conference at the Congress Hotel in Chi- 
cago. Six divisional chairmen, representing 
the work of the organization in different 
parts of the country, were present at the 
sessions. 


Proressor Harry Wilson’s summary of the 
music section of the November confer- 
ence of the National Recreation Congress 
appears in the January issue of the maga- 
zine, Recreation. 

On January 16, Professor Wilson gave a 
demonstration of choral techniques for the 
Eastern division of the National Catholic 
Music Educators Association in Wilkes 
Barre, Pa. 
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Tue first general session of the Iowa Music 
Conference in Des Moines January 2 and 3 
heard an address by Professor Lilla Belle 
Pitts. 


Durinc his sabbatical leave this spring, Pro- 
fessor Norval L. Church will return to 
Logan, Utah, to fulfill a one-month teach- 
ing appointment in June. 


HOME ECONOMICS 


Amonc the speakers at the school lunch 
institute October 25 sponsored by the New 
Jersey College for Women and the New 
Jersey State Department of Education was 
Professor Mary de Garmo Bryan. 


BUSINESS AND VOCATIONAL 
EDUCATION 


Proressor Hamden L. Forkner, home from 
a wintertime tour of Western Europe, gave 
two lectures about his trip at the beginning 
of the spring semester. After visiting the 
Scandinavian countries, Professor and Mrs. 
Forkner traveled through Germany, Hol- 
land, and Belgium. 


HEALTH EDUCATION AND 
PHYSICAL EDUCATION 


At the meeting of the Pennsylvania State 
Association for Health, Physical Education, 
and Recreation in Pittsburgh December 19, 
Professor Clifford L. Brownell addressed 
members on “The Physical Educator—His 
Responsibilities and Opportunities,” and 
participated in a radio broadcast in which 
health and physical education in the com- 
munity were discussed. — 

Professor Brownell was recently elected 
to the general policies board of the New 
York State Association for Health, Physical 
Education, and Recreation. 


SERVING on the R. Tait McKenzie Memo- 
rial Committee of the American Associa- 
tion for Health, Physical Education, and 


Recreation, which recently dedicated the 
memorial, “Column of Youth,” in the NEA 
Building in Washington, was Professor 
Harry A. Scott. 


Tue Springfield, Mass., Women’s Club 
heard Professor Josephine L. Rathbone 
speak on “Peace and the Women’s Contribu- 
tion to It” January 28. 


Proressor E. Patricia Hagman has been ap- 
pointed representative from the New York 
State Association to the Legislature Coun- 
cil of the Association for Health, Physical 
Education, and Recreation (Eastern Dis- 
trict). 


Tue Toronto, Canada, group formulating 
an Interprovincial Rotary Board for wom- 
en’s sport officials had Professor Marjorie 
Hillas as consultant at a meeting January 
9 and 10. 


Miss Marguerite Vollmer, now an instruc- 
tor at the College, discussed “Mental Hy- 
giene” at the bi-monthly meeting of the 
Oceanside, N. Y., Community Health 
Council January 19. She was formerly on 
the faculty of the Oceanside High School. 


Office of Field Relations 
and Placement* 


The following list continues the appoint- 
ments of Teachers College Alumni reported 
in the February Record. 


Pino, Rene F. (A.M. 1947), assistant pro- 
fessor of Spanish, Marshall College, Huntington, 
W. Va. 


Pistor, Frederick (A.M. 1929), director of 
teacher education, Maryland State Teachers 
College, Frostburg, Md. 


Pittman, Josie Morgan (A.M. 1939), itinerant 
teacher trainer, North Carolina College, Dur- 
ham, N. C. 


*Any student who is taking or has taken twelve points 
of work at Teachers College or any graduate of Teachers 
College may register with the Office of Field Relations 
and Placement. For initial registrations covering three 
yore no fee is charged. For information write to the 

lacement Office for its booklet, Employment of Teach- 
ers and Administrators. 
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Pratt, Mary E. (A.M. 1947), kindergarten 
critic teacher, State Teachers College, Oswego, 


N.Y 


Pringle, Eugene A., teacher of English and 
music, American College, Tarsus, Turkey. 


Pugsley, Helen R. (A.M. 1930), dietitian, St. 
Elizabeth's Hospital, New York, N. Y. 


Quinn, John F., dean of men, Rhode Island 
State College, Kingston, R. I. 


Quinn, Leonard C. (A.M. 1947), teacher of 
sixth grade, Madison School, Everett, Wash. 


Ralston, James H. (A.M. 1946), assistant pro- 
fessor of music, Westminster College, New 
Wilmington, Pa. 


Raney, Emmett Lee (A.M. 1947), assistant 
professor of speech, Central Michigan College 
of Education, Mount Pleasant, Mich. 


Ratet, Hilda Patricia (A.M. 1947), teacher of 
commercial subjects, Lafayette School, Eliza- 
beth, N. J. 


Rath, Hilda (A.M. 1947), educational art 
representative, Binney & Smith Company, New 
York, N. Y. 


Rauch, Juanita M. (A.M. 1947), instructor in 
secretarial science, University of Denver, Den- 
ver, Colo. 


Raviella, Luke (A.M. 1941), instructor in 
music, High School, Garfield, N. J. 


Raymond, Joseph B., instructor in Spanish, 
Washington University, St. Louis, Mo. 


Reasor, Edward I. (A.M. 1944), instructor in 
art, Indiana State Teachers College, Terre 
Haute, Ind. 


Reed, Carroll Melvin (A.M. 1947), super- 
visor of music, Rodeo School, Rodeo, Calif. 


Rein, Melvin D. (A.M. 1947), teacher of 
piano, Educational Methods, Inc., Philadelphia. 


Rieg, C. Elizabeth, supervisor of pupil per- 
sonnel, Calvert County, Prince Frederick, Md. 


Rios, John Fidel (T.C. Dp. 1944), instructor 
in Spanish, Stephens College, Columbia, Mo. 


Ritzman, Martin P., teacher of English, social 
studies and librarian, Junior High School, 
Amityville, N. Y. 


Roberts, Dorothy Miriam (A.M. 1939), in- 
structor in public health nursing, Joseph Law- 
rence School of Nursing, New London, Conn. 


Robertson, Wanda (A.M. 1936), assistant pro- 
fessor of education, University of Utah, Salt 
Lake City, Utah. 


Rochstein, Abraham (A.M. 1947), director of 
physical education, Jewish Center, Port Chester, 
N. Y. 


Rockwell, Evelyn V., teacher of first and 
second grades, Saipan School for Dependent 
Children, Saipan, Marianas Islands. 


Roed, Elizabeth Rowe, kindergarten teacher, 
Brooklyn Friends School, Brooklyn, N. Y. 


Roll, Arthur F. (A.M. 1947), instructor in 
industrial arts, State Teachers College, Oswego, 
N. Y. 


Rosenthal, Doris (A.M. 1947), research as- 
sistant, Memorial Hospital, New York, N. Y. 


Rumsey, Virginia G. (A.M. 1947), teacher 
of first grade, Public School, Nyack, N. Y. 


Russo, Edward Joseph, teacher of sixth grade, 
Horace Greeley School, Chappaqua, N. Y. 


Rydzel, Joseph S., instructor in German, 
Rockhurst College, Kansas City, Mo. 


Saper, Bernard (A.M. 1947), psychologist, 
New York State Department of Mental 
Hygiene, Letchworth Village, New York. 


Savitch, Leonard (A.M. 1947), teacher of 
general science, William P. Bancroft School, 
Wilmington, Del. 


Schild, Robert J., instructor in social studies, 
Junior-Senior High School, Nyack, N. Y. 


Schmitt, Ruth (A.M. 1947), assistant professor 
of speech and dramatics, Morehead State Teach- 
ers College, Morehead, Ky. 


Schuman, Vincent B. (A.M. 1947), director 
of health and physical education, YMCA, Stam- 
ford, Conn. 


Schwoerer, Beatrice L., teacher of mathe- 
matics, High School, Cranford, N. J. 


Selwyn, Hannah (A.M. 1947), teacher of art, 
Laurel Special District Schools, Laurel, Del. 


Shafran, Raquel F., group teacher, Hillside 
Homes Nursery School, Bronx, N. Y. 


Shankle, Bonnie, teacher of English and 
Latin, Beall Fiyrh School, Frostburg, Md. 


Shapiro, Fiaine S. (A.M. 1947), assistant in 
the teaching of speech, Teachers College, 
Columbia University, New York, N. Y. 


Shoen, Harriet H. (A.M. 1931), head of his- 


tory department, Davis and Elkins College, | 


Elkins, W. Va. 


Slader, Peter P. (A.M. 1941), teacher of 
science and coach, St. James School, St. James, 
Md. 
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Smith, Alden Wallace (Ph.D. 1947), vice 
principal, Galileo High School, San Francisco. 


Smith, Charles R., instructor in industrial arts 
and music, Northwood School, Lake Placid, 
N.Y. 


Smith, James Morgan (A.M. 1947), instructor 
in physics, Thiel College, Greenville, Pa. 


Smith, Ralph H., teacher of English and 
journalism, High School, Mineola, N. Y. 


Sobel, Ada, instructor in English, Bergen 
Junior College, Teaneck, N. J. 


Spangler, Harry, associate professor of music, 
Bowling Green State University, Bowling 
Green, Ohio. 


Stanimirova, Gita V. (A.M. 1940), educa- 

tional director, Dunally Gardens Nursery 
School and Kindergarten, Jackson Heights, 
N. Y. 


Starbuck, Ann (A.M. 1944), teacher of first 
grade, St. Luke’s School, New York, N. , & 


Stoke, Barbara, teacher of art, Public Schools, 
Walton, N. Y. 


Sutherland, Clara (B.S. 1942), teacher of 
second grade, North White Plains Public 
School, North White Plains, N. Y. 


Swindells, E. Dorothy (A.M. 1940), teacher 
of chemistry, Onondaga Valley Academy, 
Syracuse, N. Y. 


Tate, Robert Z. (A.M. 1944), assistant pro- 
fessor of music, University of Nevada, Reno. 


Taylor, Edward, director of music, High 
School, Fonda, N. Y. 


Taylor, E. Gretchen (A.M. 1933), dean of 
women, Ithaca College, Ithaca, N. Y. 


Tetkowski, Clement T. (A.M. 1947), super- 
visor of art, Central School District No. 1, 
So. Fallsburgh, N. Y. 


Thompson, Willa M. (B.S. 1939), food serv- 
ice director, Bethany College, Bethany, W. Va. 


Tobin, Mary Patton (A.M. 1946), head of 
home economics department, High School, 
Rye, N. Y. 


Tucek, Mary Ann, assistant-instructor in 
microbiology, Teachers College, Columbia. 


Turek, Anna A. (B.S. 1947), nurse-teacher, 
High School, Rye, N. Y. 


Turner, Edith Elizabeth (A.M. 1946), teacher 
of art, Public Schools, Malverne, N. Y. 


Turpin, C. L. (A.M. 1947), teacher of mathe- 
matics, Sumner High School, Kansas City, Kan. 


437 


Uran, Robert L. (A.M. 1947), teacher of 
commercial subjects, High School, Hampton 
Bays, N. Y. 


Van Til, William (A.M. 1935), professor of 
education, University of Illinois, Urbana, IIl. 


Vance, Margaret V. (A.M. 1944), dietitian, 
State Teachers College, Mansfield, Pa. 


Vest, Ruth W. (A.M. 1941), associate pro- 
fessor of art, West Liberty State College, West 
Liberty, W. Va. 


Vickers, Elizabeth V. (B.S. 1942), director, 
Central Club for Nurses, New York, N. Y. 


Volin, Estelle (A.M. 1945), instructor in 
physical education, New Jersey College for 


Women, Rutgers University, New Brunswick, 
N. J. 


Votto, Frank V. (A.M. 1947), instructor in 
social studies, St. John’s University, Brook- 
lyn, N. Y. 

Wagner, Marjorie K. (B.S. 1947), head of 
music department, Stuart Hall, Staunton, Va. 


Walker, Rena (A.M. 1947), assistant pro- 
fessor, University of Florida, Gainesville, Fla. 


Wall, Adelaide M., consultant in nutrition, 
Social Welfare Department, Albany, N. Y. 


Wallace, Shirley Andron (A.M. 1946), in- 
structor in home economics, Wellington C. 
Mepham High School, Bellmore, N. Y. 


Wallenbergh, Harry C. V. (A.M. 1938), pro- 


fessor of speech, Marymount College, Tarry- 
town, N. Y. 


Walton, Queenabelle A. (A.M. 1946), direc- 
tor of women’s physical education department, 
Bluefield State College, Bluefield, W. Va. 


Walz, Vina E. (A.M. 1933), instructor in 
history, Springfield College, Springfield, Massa- 
chusetts. 

Warner, Berniece (A.M. 1947), supervisor of 
vocal music, Public Schools, Kenton, Ohio. 


Way, Olivia R. (A.M. 1947), librarian, High 
School, Fair Lawn, N. J. 


Webb, James R., Jr. (A.M. 1947), director of 
physical education and coach, Texas College, 
Tyler, Tex. 

Webster, E. Douglas, dean of men, Utica 
College of Syracuse University, Utica, N. Y. 

Weinstein, Ruth B. (B.S. 1942), educational 


director, The Presbyterian Hospital School of 
Nursing, Newark, N. J. 


Weiss, Le Roy A. (A.M. 1947), director of 
physicial education and coach, Penns Grove 
High School, Penns Grove, N. J. 
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Wheat, Leonard B. (Ph.D. 1931), resident 
manager of extension division and assistant pro- 
fessor of education, Duluth branch, University 
of Minnesota, Minneapolis, Minn. 


Whitney, Reynolds, Jr. (A.M. 1947), instruc- 
tor in music, St. Louis Music University, St. 
Louis, Mo. 


Williams, Roderick O. (A.M. 1947), assistant 
professor of music, Bucknell University, Lewis- 
burg, Pa. 


Wise, Ernest G. (A.M. 1947), teacher of 
eighth grade, State Teachers College, Campus 
Elementary School, New Paltz, N. Y. 


Wright, Ellen N., teacher of fifth grade, 
Jackson Avenue Grade School, Mineola, N. Y. 


Wright, Helen E., instructor in clothing, 
Saint Mary-of-the-Woods College, Saint Mary 
of the Woods, Ind. 


Wujcik, Antoinette (A.M. 1947), teacher of 
mathematics and science, De Ruyter, N. Y. 


Wunderly, George A. (A.M. 1940), guidance 
counselor, South Junior High School, New- 
burgh, N. Y. 


Yakel, Ruth Mary (A.M. 1946), instructor in 
foods and assistant therapeutic dietitian, Indiana 
University Medical Center, Indianapolis, Ind. 


The following recent appointments of 
Teachers College Alumni are reported by 
the Office of Field Relations and Placement 
for February: 


Alfano, George A. (A.M. 1947), director of 
athletics, Lincoln Center, Poughkeepsie, N. Y. 


Andrews, Mary Jane Hungerford (Ph.D. 
1947), assistant professor of physical education, 
New Jersey State Teachers College, Upper 
Montclair, N. J. 


Bane, Allyne (A.M. 1943), head of primer 
department, Simplicity Pattern Company, New 
York, N. Y. 

Barcewicz, Anthony W. (A.M. 1947), super- 
visor of student teaching, State Teachers Col- 
lege Training School, Westfield, Mass. 

Becker, Martin, J. (A.M. 1947), teacher of 
English, algebra, and general science, Washing- 
ton State Reformatory, Monroe, Wash. 

Bellack, Arno A. (A.M. 1946), instructor in 
education, University of Illinois, Urbana, III. 


Benson, Dorothy M. (A.M. 1945), super- 
visor of music, Public School, Somerville, N. J. 


Biondo, Charles A. (A.M. 1947), instructor 
in music, University of Notre Dame, Ind. 


Bjerring, Isabella (A.M. 1945), librarian, 
Thomas Jefferson Senior..High School, Port 
Arthur, Tex. 


Blair, Marjorie Jacot (A.M. 1947), teacher 
of history, Leonard School for Girls, New 
York, N. Y. 


Bloder, Mary (A.M. 1938), instructor in 
science, Lahainaluna High School, Lahaina, 
Maui, T. H. 


Borges, Frederic W., instructor in math- 
ematics, Eron Preparatory School, New York, 
N. Y. 


Brand, Charlotte M. (A.M. 1947), instructor 
in textiles and clothing, San Bernardino Valley 
Union Junior College, San Bernardino, Calif. 


Brown, Joseph C., principal, Baden Public 
School, Brandywine, Md. 


Brown, Lynn E., Jr. (A.M. 1938), instructor 
in education, Teachers College of Connecticut, 
New Britain, Conn. 


Bushman, Franklin F. (A.M. 1946), director 
of music, State Teachers College, Whitewater, 
Wis. 

Calitri, Junius (A.M. 1945), teacher of physi- 
cal education and science, Putnam Valley Cen- 
tral School, Putnam Valley, N. Y. 


Caswell, Elizabeth Amelia (A.M. 1941), in- 
vestigator, Veterans’ Assistance, Department of 
Welfare, New York, N. Y. 


Cocco, Americo P., instructor in social 
studies, Seton Hall College, South Orange, N. J. 


Copper, Beatrice M., teacher of fifth grade, 
Lakeview School, Malverne, N. Y. 


Cuddy, James (A.M. 1947), athletic direc- 
tor, University of Connecticut, Ft. Trumbull 
Extension, New London, Conn. 


Curatolo, Anthony (A.M. 1941), teacher of 
Spanish, Boys High School, Brooklyn, N. Y. 


Darland, D. D. (Ed.D. 1947), assistant pro- 
fessor of educational administration, University 
of Wyoming, Laramie, Wyo. 


Davis, Edna (A.M. 1947), instructor in cloth- 
ing and art, Southern University and Agricul- 
tural and Mechanical College, Baton Rouge, 
Louisiana. 

Dickson, Thelma E., teacher of mathematics 
and English, Woodmere Academy, Woodmere, 
N. Y. 

Dominick, Rocque F. (A.M. 1947), instruc- 
tor in music, State Teachers College, Potsdam, 
N. Y. 

[Continued in the April Recorp] 
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New general director of the National Or- 
ganization for Public Health Nursing is 
Anna Fittmore (B.S. 1940), successively 
since 1940 staff nurse, supervisor, industrial 
nursing consultant, and assistant director 
of the Visiting Nurse Service of New York. 
Miss Fillmore was previously director of 
the Bureau of Public Health Nursing in 
the Utah State Health Department, and as- 
sistant director of the American Nurses 
Association of New York. 


ForMERLY with the U. S. Office of Educa- 
tion, associated with the U. S. Surplus 
Property Plan, and organizer and director 
of Saipan University, where sailors and ma- 
rines worked for high school diplomas and 
college degrees, CLinton Nicuors (A.M. 
1938) has returned to government educa- 
tional duties from his recent position as 
vice president of the State Teachers Col- 
lege at Farmington, Me. Mr. Nichols, whose 
accomplishments with the Navy were 
praised by former Secretary of the Navy 
Forrestal, will work in Wiesbaden, Ger- 
many, in an administrative capacity. 


Orcanizer and first director of the Jack- 
sonville, Fla., Visiting Nurse Association, 
EuizasetH Reep, former graduate student, 
has been named acting director of the di- 
vision of health information of the Florida 
State Board of Health. Miss Reed has served 
on the staff of the Institute of Inter-Ameri- 
can affairs, and was stationed with that or- 
ganization in Brazil for two years. She is 
president of the Florida Nurses’ Association. 


KenNeTH C. Srreipig (A.M. 1947) is the 


new dean of Weylister Junior College, 
Milford, Conn. 


INDIANA, Pa., Hospital’s new director of 
nurses and nursing is Nettie E. Beaver 
(A.M. 1940), who has engaged in profes- 
sional organization work in various states. 


APPOINTED superintendent of schools in 
Cleveland this year, Mark C. SCHINNERER 
(A.M. 1923) was recently elected presi- 
dent of the City Club. 


For 20 years an administrator in Ohio 
schools, Manton A. PovenMire, former 
graduate student, has been appointed prin- 
cipal of Lakewood, Ohio, High School. 
Mr. Povenmire has been superintendent of 
Galion, Ohio, schools since 1941. 


State chairman of the art committee of 
the American Association of University 
Women in Massachusetts since 1946, GER- 
TRUDE A. Beers (Ph.D. 1935) is also serv- 
ing on the Eastern Art Association council. 


Lioyp M. Jones (Ph.D. 1935) has been 
elected president of the College Physical 
Education Association for 1948. 


Lone active in YMCA and USO work in 
the New York area, Harotp S. Lavery, 
former graduate student, is now executive 
secretary of the Morris County, N. J., “Y.” 


IN an article in the January issue of Your 
Life, “Of Course You Can Read Faster!,” 
Norman Lewis (A.M. 1941) states that 
“everyone is capable of increasing his speed 
and comprehension. . . . There are two 
prime requisites: daily reading of challeng- 
ing books in long stretches; and conscious 
speeding up of one’s potential rate of think- 
ing.” 


439 





440 


In student personnel services work at 
Grambling, La., College, Besstz E. Dick- 
ERSON (A.M. 1944) has conducted a pre- 
school work conference for teachers in 
Terrebonne Parish (County) for which 
Grambling College has assumed educa- 
tional responsibility; has been assistant di- 
rector of a Tuskegee-Grambling Work- 
shop for Jeanes Supervisors, which is di- 
rected by Kara Jackson (A.M. 1942), and 
is consultant in the area of audio-visual aids 
in various work conferences in Louisiana. 
Mrs. Jackson was recently appointed 
Jeanes supervisor for the Southern region 
by the Southern Education Foundation. 


As a memorial to the late Aspie Roserts 
Weaver (A.M. 1921), the Cincinnati Visit- 
ing Nurse Association has presented a gift 
to the Cincinnati Committee on Better 
Nursing, with the hope that it will be used 
to further the cause of advanced nursing 
education in the public health nursing area. 
Mrs. Weaver was an authority on rural 
public health nursing, and long active in 
the Cincinnati Visiting Nurse Association. 


Harriette Overton Autti (A.M. 1925) has 
been named executive director of the 
Girls Clubs of America, Inc., with head- 
quarters in Springfield, Mass. Miss Aull was 
chief recreational consultant in the Hos- 
pitals Department in the European Theater 
of Operations. 


Wirtn Dr. Daniel A. Prescott, JULIA WEBER 
(A.M. 1939) is author of “Too Tall to 
Measure,” an article in the November Vir- 
ginia Journal of Education discussing clues 
to problems centered in physical growth. 
Miss Weber is a rural supervisor in War- 
ren County, N. J. 


VETERAN of service with the American Red 
Cross in Hagerstown, Md., and the U. S. 
Occupied Territory in Europe, PHoEBe 
Sterrey, former graduate student, has been 
appointed recreational director of West End 
Neighborhood House in Hagerstown. 


TEACHERS COLLEGE RECORD 


Gorpvon G. SincLeton (Ph.D. 1925), presi- 
dent of Mary Hardin-Baylor College, Bel- 
ton, Tex., was recently elected a fellow of 
the American Association for the Advance- 
ment of Science. 


APPOINTED Community activities advisor by 
the board of trustees of the Winfield Mu- 
tual Housing Corp., Newark, N. J., is Pamup 
J. Sueriwan, former graduate student, who 
has been recreation director of the River- 
side and Clinton community centers in New 
York. 


Tue Western District of the Maine State 
Nurses’ Association heard Mary A. Mauer 
(B.S. 1941), dean of the new Boston Col- 
lege School of Nursing, speak on “Human 
Relationships of the Professional Nurse” 
following a dinner in Portland January 21, 


Tue Dover, N. J., Recreation Commission 
has announced the appointment of Ken- 
neTH A. Heaton (B.S. 1947) as superin- 
tendent of recreation. 


Succestions for improvement of the Ala- 
bama Education Association by E. J. Lan- 
pers (A.M. 1927) were carried recently as 
a letter with editorial remarks in the Ala- 
bama School Journal, and another com- 
ment was published in the “Our Members 
Write” department of the NEA Journal. 


RutH CUNNINGHAM Hartey (A.M. 1928) is 
serving as assistant director of training at 
State Teachers College, Shippensburg, Pa 


On furlough from missionary duties in Ben- 
gal-Orissa, India, is Harotp I. Frost (A.M. 
1919). 


Tue Saturday morning art classes for stu- 
dents from six to sixteen years at the High 
Museum School of Art, Atlanta, Ga., super- 
vised by Mrs. Neet Kenprick WHITMAN, 
former graduate student, exhibited their 
work in the American Crayon Company 
Studios at Rockefeller Center, New York. 
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